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SPECIFICATIONS 
SENSILLVILYS. Pens Ledrcdteheveonel caetatetotetelc chereketereiciereteretorenciene AM: Less than 0,2 microvolt for 6 db at 3750 cps bandwidth. 
(Signal plus noise-to-noise in db) SSB: Less than 0,2 microvolt for 12 db at 2100 cps bandwidth. 


CW: Less than 0,2 microvolt for 20 db at 400 cps bandwidth. 
(Using Heathkit SB-300 Receiver.) 
NOISEMNIGULEST tra cusls ale, shofeler ein sista: stool hela) ote lalevciere aisiiona 7 db or less, 


Bandpass cr. totsrs cists tec ec tcte cclahe sncasichede: oaetoneneoncher ener Essentially flat over any 2 megacycle segment from 142 t 
’ 150 megacycles, 


HPC GUCNCYancwens iol etelclonciotenel cl onerenel chenelcioialekeisneucl el elaialsiel et Input: 142 to 150 megacycles (144 to 146 megacycles witl 
crystal supplied), 
Output: 28 to 30 megacycles, 


IMAGE RE] CCUON Tsu sreneseiele sl cl ciole theleleNehel siclcheleletedel lalolels 80 db or better at 88 megacycles, 

THELC] CCUOLotarete oneleteretelter ered sielelel chotetenolsneler eh neiohelonlonele 50 db or better at 29 megacycles, 

Crystal we revohcucteleluclonercnciclekanehens siclchcledsicnelat st ot lokelonelonets 38,66666 megacycles +.003%, 3rd overtone. 
TupERCOMpLeMmenty eatedevelcretenel el cnelenerdeNchcLonsheiolsiekel-n- kena 6DJ8 cascode RF amplifier, 


6EA8 oscillator-tripler-mixer,. 


POWCTSREGUILCM ENS er amemsnsiercnonenenonetoReleherehensi-ieh-ielonehon el “ae 130 volts DC at 12,5 milliamperes, 
6.3 volts AC at 815 milliamperes, 
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DMA CU SIONS Meme Pereicnsiorss si eleiels: siisitevele/eslie.o enevemedede cheter eters eo 


NEUWICIOIICAteWer ous ra. cWeisic Toremoteter ele cl steticuoheMe clexete se sre eleiche 


Test Equipment Used In Preparing Specifications 
Measurements, And Alignment Instructions. .........2.2..0-. 


Overall: 2-5/8" wide x 5-3/4" long x 3-3/4" high, 
10-1/2 oz, 


Measurements Corporation Model 80 Standard Signal Generator 
(with 50 Q pad), 
Heathkit Model IM-13 Vacuum Tube Voltmeter, 


The Heath Company reserves the right to discontinue instruments 
and to change specifications at any time without incurring any 


obligation to incorporate new features in instruments previously 
sold, 


INTRODUCTION 


The Heathkit Model SBA-300-4, 2-Meter Converter is designed 
to extend the frequency coverage of the Heathkit SB-300 Re- 
ceiver to include 142 to 150 megacycles (144 to 146 megacycles 
with the 38,66666 megacycle crystal supplied), The Converter 
receives its filament, B+, and AGC voltages from the receiver 
through a power cable, The power cable connections for the 
Converter are’ switched by the Converter switch in the SB-300 
Receiver, 


A separate power socket on the Converter chassis provides 
power for the Heathkit Model SBA-300-3, 6-Meter Converter. 
Either one or both of these converters can be mounted on the 
rear of the SB-300 Receiver cabinet for a neat, easy instal- 
lation, 


The Converter circuit consists of a cascode RF amplifier, a 
crystal-controlled oscillator-tripler, and a mixer stage, The 
2-stage RF amplifier provides low noise, plus excellent sensi- 
tivity characteristics; the crystal-controlled oscillator pro- 
vides drift-free operation, 


Although this Converter is designed for use with the Heathkit 
SB-300 Receiver, it can be used equally well with any other 
receiver that has similar characteristics and tunes from 28 
to 30 megacycles, 


The SBA-300-4 Converter andSB-300 Receiver combination pro- 
vides high-sensitivity, high-stability, and low-noise VHF recep- 
tion of AM, SSB, and CW signals in the 2-meter band, 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram while reading the following 
Circuit Description, 


CASCODE RF AMPLIFIER 


Tube stages V1A and V1B are connected as an untuned cascode 
RF amplifier; V1A is a grounded-cathode stage, and VIBisa 
grounded-grid stage, The signal from the antenna is coupled 
across image trap coil Ll, input coil L2, and through coupling 
capacitor C3 to the grid of tube V1A, Image trap coil Li is 
adjusted to reject signals at 88 megacycles, while allowing 
the desired operating frequencies to pass, Input coil L2 is 
tapped to provide a 50 © antenna input impedance, 


In tube V1A, the signal is amplified and then coupled to the 
cathode of tube V1B through Ln, Tube stage V1A is neutralized 
by Ly for optimum signal-to-noise ratio, After further ampli- 
fication in V1B, the signal is coupled through bandpass coils L3 
and IA, These coils are placed physically close together so they 
operate as a transformer; L3 serves as the primary and L4 as 
the secondary of the transformer, This circuit presents a high 
impedance to 143-149 megacycle signal frequencies, and is al- 
most a short circuit to any other received signal frequencies 
that may be amplified by the cascode RF amplifier, 


MIXER-OSCILLATOR-TRIPLER 

The signal from coil 14 is directly coupled to the grid of tube 
V2A, which is used as a low-noise mixer, The oscillator signal 
from V2B is also applied to the grid of mixer V2A, The incom- 


ing signal frequency and the oscillator frequency are mixed i 
V2A to produce an IF signal (28 to 30 megacycles), The plat 
circuit of V2A is tuned to the 29 megacycle IF midpoint by ca 
pacitor C10 and coil L5, The IF signal is coupled from coi 
L5 to the receiver antenna input by a link winding on coil L5 
This coil provides a 50 2 output impedance to match the re. 
ceiver antenna input impedance, 


Tube V2B is a crystal-controlled oscillator stage, The gri 
and screen circuits of V2B form the oscillator, A 38,6666! 
megacycle 3rd overtone crystal, coil L6, and capacitor Cl: 
control the oscillator frequency, The plate circuit is tuned t 
the third harmonic of the crystal frequency by coil L7 an 
capacitor C15. This 115.999 megacycle signal is couple 
through capacitor C9 to the grid of mixer tube V2A, (Thi 
38.66666 megacycle crystal provides coverage between 14: 
and 146 megacycles.-A 38, 39,333, or 40 megacycle crysta 
may also be used to cover 2 megacycle segments below an 
above the 144 to 146 megacycle range.) 


POWER 


Filament, B+, and AGC voltages are provided by the receiver 
through a cable assembly, The VHF No, 1 position of the SB-30( 
Receiver Converter switch applies power to the Converte1 
through lugs 6 and 8 of the plug and socket, In the VHF No, } 
position, power is applied through lugs 1 and 3 of the octal plu; 
and socket for use with a 6-Meter Converter, AGC voltage i: 
applied through lug 4 and is not switched, 


PARTS PICTORIAL 


Peo 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram while reading the following 
Circuit Description, 


CASCODE RF AMPLIFIER 


Tube stages VIA and V1B are connected as an untuned cascode 
RF amplifier; VIA is a grounded-cathode stage, and VIBisa 
grounded-grid stage, The signal from the antenna is coupled 
across image trap coil Ll, input coil L2, and through coupling 
capacitor C3 to the grid of tube V1A, Image trap coil Ll is 
adjusted to reject signals at 88 megacycles, while allowing 
the desired operating frequencies to pass. Input coil L2 is 
tapped to provide a 50 2 antenna input impedance, 


In tube V1A, ‘the signal is amplified and then coupled to the 
cathode of tube V1B through Ln, Tube stage V1A is neutralized 
by Ly for optimum signal-to-noise ratio, After further ampli- 
fication in V1B, the signal is coupled through bandpass coils L3 
and 1A, These coils are placed physically close together so they 
operate as a transformer; L3 serves as the primary and L4 as 
the secondary of the transformer, This circuit presents a high 
impedance to 143-149 megacycle signal frequencies, and is al- 
most a short circuit to any other received signal frequencies 
that may be amplified by the cascode RF amplifier, 


MIXER-OSCILLATOR-TRIPLER 

The signal from coil 14 is directly coupled to the grid of tube 
V2A, which is used as a low-noise mixer, The oscillator signal 
from V2B is also applied to the grid of mixer V2A, The incom- 


ing signal frequency and the oscillator frequency are mixed in 
V2A to produce an IF signal (28 to 30 megacycles), The plate 
circuit of V2A is tuned to the 29 megacycle IF midpoint by ca- 
pacitor C10 and coil L5, The IF signal is coupled from coil 
L5 to the receiver antenna input by a link winding on coil L5, 
This coil provides a 50 2 output impedance to match the re- 
ceiver antenna input impedance, 


Tube V2B is a crystal-controlled oscillator stage, The grid 
and screen circuits of V2B form the oscillator, A 38,66666 
megacycle 3rd overtone crystal, coil L6, and capacitor C14 
control the oscillator frequency. The plate circuit is tuned to 
the third harmonic of the crystal frequency by coil L7 and 
capacitor C15. This 115.999 megacycle signal is coupled 
through capacitor C9 to the grid of mixer tube V2A, (The 
38,66666 megacycle crystal provides coverage between 144 
and 146 megacycles. A 38, 39,333, or 40 megacycle crystal 
may also be used to cover 2 megacycle segments below and 
above the 144 to 146 megacycle range.) 


POWER 


Filament, B+, and AGC voltages are provided by the receiver 
through a cable assembly, The VHF No, 1 position of the SB-300 
Receiver Converter switch applies power to the Converter 
through lugs 6 and 8 of the plug and socket, In the VHF No, 2 
position, power is applied through lugs 1 and 3 of the octal plug 
and socket for use with a 6-Meter Converter, AGC voltage is 
applied through lug 4 and is not switched, 
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CONSTRUCTION NOTES 


This manual is supplied to assist you in every way to complete 
your kit with the least possible chance for error, The arrange- 
ment shown is the result of extensive experimentation and trial, 
If followed carefully, the result will be highly stable and de- 
pendable performance, We suggest that you retain the manual in 
your files for future reference, both in the use of the equipment 
and for its maintenance, 


UNPACK THE KIT CAREFULLY AND CHECK EACH PART 
AGAINST THE PARTS LIST, In so doing, you will become 
acquainted with the parts, Refer to the information on the inside 
covers of the manual to help you identify the components, If 
some shortage or parts damage is found in checking the Parts 
List, please read the Replacements section and supply the 
information called for therein, 


Resistors generally have a tolerance rating of 10% unless other- 
wise stated in the Parts List, Tolerances on capacitors are 
generally even greater, 


We suggest that you do the following before work is started: 


1, Lay out all parts so that they are readily available, 


2. 


Provide yourself with good quality tools, Basic tool require- 
ments consist of a screwdriver with a 1/4" blade; a small 
screwdriver with a 1/8" blade; long nose pliers; wire 
cutters, preferably separate diagonal cutters, a penknife 
or a tool for stripping insulation from the wires; and a 
soldering iron (or gun), A set of nut drivers and a nut 
starter, while not necessary, will aid extensively in con- 


CASCODE RF AMPLIFIER 


VIA 
VARIES WITH 1/2 6DU8 SLO 
RECEIVER AGC VOLTAGE ~ 


a 


VIB 


1/2 6DJ8 


struction of the kit, 


Most kit builders find it 
helpful to separate the var- 
ious parts into convenient 
categories, Muffin tins or 
molded egg cartons make 
convenient trays for small 
parts, Resistors and capac- 
itors may be placed with 
their lead ends inserted in 
the edge of a piece of cor- 
rugated cardboard until they 
are needed, Values can be 
written on the cardboard 
next to each component, The 
illustration shows one meth- 
od that may be used, 


POWER INPUT 
(INTERNAL VIEW) 


VHF NO.2 I30V Bt 
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WIRE COLORS SHOWN ON PLUG raliemere 
AND SOCKET CORRESPOND TO 
CABLE ASSEMBLY ONLY. Sai la70 
Fp, BUF 


NOTES: 


ALL RESISTORS ARE 1/2 WATT. 
ALL RESISTOR VALUES ARE IN OHMS (K = 1000, MEG = 1,000,000). 
INDICATES VOLTAGE READING. 
ALL VOLTAGES ARE DC POSITIVE UNLESS MARKED OTHERWISE. 
ALL VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS GROUND AND MAY 
VARY +10%. 
VOL TAGE READINGS TAKEN WITH AN 11 MEGOHM VTVM, WITH NO SIGNAL INPUT. 
POWER INPUT LINES LABLED VHF NO. 2 RECEIVE POWER WHEN RECEIVER CONVERTER 
SWITCH IS IN VHF NO. 2 POSITION. 
POWER INPUT LINES LABLED VHF NO. 1 RECEIVE POWER WHEN RECEIVER CONVERTER 
SWITCH IS IN VHF NO. 1 POSITION. 
% VARIES WITH CRYSTAL ACTIVITY. 
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PARTS LIST 


The numbers in parentheses in the Parts List are keyed to the 
numbers on the Parts Pictorial to aid in parts identification, 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
RESISTORS-1/2 WATT COILS 
(1) 2-149 1 .900 2 precision (7) 40-203 2 Bandpass (with lockwasher and nut) 
(2)ite3 1 100 & (brown-black-brown) ~ (8) 40-209 1 Image trap 
(fang) 1 2700 2 (red-violet-red) (9) 40-326 1 RF 
1-20 1 10 KQ (brown-black-orange) (10) 40-612 1 Multiplier 
1-26 1 100 KQ (brown-black-yellow) 40-622 1 Oscillator 
1-33 1 470 KQ (yellow-violet-yellow) 40-623 1 Output 
1-37 1 2,2 megohm (red-red-green) (11) 45-37 1 Choke 
1-39 il 4,7 megohm (yellow-violet-green) 
HARDWARE 
Screws 
(12) 250-170 6 #6 x 1/4" sheet metal 
CAPACITORS (13) 250-49 7 3-48 x 1/4" 
(3) 21-33 2 3.3 uf disc (14) 250-133 1 3-48 x 7/16" 
21-3 2 10 ppt disc (15) 250-89 2 6-32 x 3/8" 
21-32 2 47 wwf disc (16) 250-134 1 6-32 x 3/4" 
21-54 2 75 pt disc 
21-56 5 470 wf disc Nuts 
21-14 4 .001 ufd disc (17) 252-1 8 3-48 
(4) 28-2 il 1,0 wuf tubular (brown-black-white) (18) 252-3 Gea? 
(5) 31-17 1 5-25 uuf trimmer (19) 252-19 1 6-32 palnut 
(6) 31-21 1 1.5 - 10 puf ceramic trimmer 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
Lockwashers TERMINAL STRIP-SOCKETS-PLUGS 
)) 254-7 14. #8 431-49 1 11-lug terminal strip 
1) 254-1 2 #6 (26) 434-4 2 Octal socket 
2) 254-14 eet Ate (27) 434-36 2 9-pin tube socket 
(28) 434-74 1 Crystal socket 
(29) 434-107 2 Phono socket 
} (30) 438-4 3 Phono plug 
Miscellaneous (31) 438-6 2 Octal plug 
}) 259-6 5 #6 solder lug 
t) 260-29 1 Crystal clip 
)) 435-1 2 Mounting ring 
WIRE-CABLES MISCELLANEOUS 
344-59 1 Hookup wire 206-3 2 Tube shield 
347-1 1 8-wire cable 261-4 4 Rubber feet 
343-2 1 Shielded cable 200-420-2 
1 Chassis 
201-32 1 Chassis base 
CRYSTAL-TUBES (32) 440-1 2 Octal plug cap 
404-250 1 38,66666 mc crystal 490-1 1 Alignment tool 
411-124 1 6EA8 tube 331-6 Solder 


411-208 1 6DJ8 tube 595-712 1 Manual 
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PARTS PICTORIAL 
PARTS LIST 


The numbers in parentheses in the Parts List are keyed to the 
numbers on the Parts Pictorial to aid in parts identification, 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
RESISTORS-1/2 WATT COILS 
(1) 2-149 1 .900 Q precision (7) 40-203 2 Bandpass (with lockwasher and nut) 
(2)1-3 1 100 2 (brown-black-brown) (8) 40-209 1 Image trap 
1-13 1 2700 Q (red-violet-red) (9) 40-326 1 F 
1220 1 10 KQ (brown-black-orange) (10) 40-612 1 Multiplier 
1-26 1 100 KQ (brown-black-yellow) 40-622 1 Oscillator 
1-33 1 470 KQ (yellow-violet- yellow) 40-623 1 Output 
Sr 1 2,2 megohm (red-red-green) (11) 45-37 1 Choke 
1-39 1 4,7 megohm (yellow-violet-green) 
HARDWARE 
Screws 
(12) 250-170 6 #6 x 1/4" sheet metal 
CAPACITORS (13) 250-49 7 3-48 x 1/4" 
(3) 21-33 2 3.3 uf disc (14) 250-133 1 3-48 x 7/16" 
21-3 2 10 ppt disc (15) 250-89 2 6-32 x 3/8" 
21-32 2 47 uf disc (16) 250-134 1 Goo x 3/4" 
21-54 2 75 put disc 
21-56 5 470 upf disc Nuts 
21-14 “ .001 yufd disc (17) 252-1 8 .-9t48 
(4) 28-2 1 1,0 wyuf tubular (brown-black-white) (18) 252-3 2 6-32 
(5) 31-17 1 5-25 yuf trimmer (19) 252-19 1 6-32 palnut 
(6) 31-21 1 1.5 - 10 wuf ceramic trimmer 


DESCRIPTION 
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PART PARTS 
No, Per Kit 
Lockwashers 
0) 254-7 14 
1) 254-1 2 
2) 254-14 2 


Miscellaneous 
ey 
1 
2 


3) 259-6 
4) 260-29 
9) 435-1 


WIRE-CABLES 


344-59 
347-1 
343-2 


CRYSTAL-TUBES 


404-250 
411-124 
411-208 


1 
al 
1 


1 
Ht 
1 


1/4" 


#6 solder lug 
Crystal clip 
Mounting ring 


Hookup wire 
8-wire cable 
Shielded cable 


38,66666 mc crystal 
6EA8 tube 
6DJ8 tube 


PART PARTS 
No, Per Kit 


DESCRIPTION 


TERMINAL STRIP-SOCKETS-PLUGS 


431-49 
(26) 434-4 
(27) 434-36 
(28) 434-74 
(29) 434-107 
(30) 438-4 
(31) 438-6 


MISCELLANEOUS 


206-3 
261-4 
200-420-2 


201-32 

(32) 440-1 
490-1 
331-6 
595-712 


NwNrNY NK 


dO 


11-lug terminal strip 
Octal socket 

9-pin tube socket 
Crystal socket 
Phono socket 

Phono plug 

Octal plug 


Tube shield 
Rubber feet 


Chassis 
Chassis base 
Octal plug cap 
Alignment tool 
Solder 

Manual 
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PROPER SOLDERING TECHNIQUES 


Only a small percentage of customers find it necessary to 
return equipment for factory service, By far the largest portion 
of malfunctions in this equipment are due to poor or improper 
soldering, 


If terminals are bright and clean and free of wax, frayed insu- 
lation and other foreign substances, no difficulty will be ex- 
perienced in soldering, Correctly soldered connections are 
essential if the performance engineered into a kit is to be fully 
realized, If you are a beginner with no experience in soldering, 
a half hour's practice with some odd lengths of wire may be a 
worthwhile investment, 


For most wiring, a 25 to 100 watt iron or its equivalent in a 
soldering gun is very satisfactory, A lower wattage iron than 
this may not heat the connection enough to flow the solder 
smoothly. Keep the iron tip clean by wiping it from time to 
time with a cloth, 


CHASSIS WIRING AND SOLDERING 


1, Unless otherwise indicated, all wire used is the type with 
colored insulation (hookup wire), In preparing a length of 
hookup wire, 1/4'' of insulation should be removed from 
each end unless directed otherwise in the assembly step, 


3. 


Leads on resistors, capacitors, and similar components 
are generally much longer than need be to make the re- 
quired connections, In these cases, the leads should be cut 
to proper length before the part is installed, In general, 
the leads should be just long enough to reach their termi- 
nating points, 


Crimp or bend the lead (or leads) 
around the terminal to form a 
good joint without relying on sol- 
der for physical strength, If the 
lead is too large to allow bending 
or if the step states that it is not 
to be crimped, position it so that 
a good solder connection can still 
be made, 


Position the work, if possible, so that gravity will help 
to keep the solder where you want it, 
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6. Place a flat side of the soldering iron tip against the joint 
to be soldered until it is heated sufficiently to melt the 
solder, 


7, Then place the solder and it will immediately flow over the 
joint; use only enough solder to thoroughly wet the junction, 
It is usually not necessary to fill the entire hole in the 
terminal with solder, 


8, Remove the solder and then the iron from the completed 
joint, Use care not to move the leads until the solder is 
solidified, 


A poor or cold solder joint will usually look crystalline and have 
a grainy texture, or the solder will stand up in a blob and will 
not have adhered to the joint, Such joints should be reheated 
until the solder flows smoothly, In some cases, it may be 
necessary to add a little more solder to achieve a smooth, 
bright appearance, 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT 
REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE 
SOLDER OR PASTE FLUXES HAVE BEEN USED, WHEN IN 


DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW 
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE 
PURCHASED, 
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STEP-BY-STEP 


The following instructions are presented in a logical step-by- 
step sequence to enable you to complete your kit with the least 
possible confusion, Be sure to readeachstep all the way through 
before beginning the specified operation, Also read several steps 
ahead of the actual step being performed, This will familiarize 
you with the relationship of the subsequent operations, When the 
step is completed, check it off in the space provided, This is 
particularly important as it may prevent errors or omissions, 
especially if your work is interrupted, Some kit builders have 
also found it helpful to mark each wire and part in colored 
pencil on the Pictorial as it is added, 


ILLUSTRATIONS 


The fold-out diagrams in this manual may be removed and 
attached to the wall above your working area; but because they 
are an integral part of the instructions, they should be returned 
to the manual after the kit is completed, 


PROCEDURE 


In general, the illustrations in this manual correspond to the 
actual configuration of the kit; however, in some instances the 
illustrations may be slightly distorted to facilitate clearly 
showing all of the parts, 


SOLDERING 


The abbreviation ''NS'' indicates that a connection should not be 
soldered yet as other wires will be added, When the last wire is 
installed, the terminal should be soldered and the abbreviation 
"S' is used to indicate this, Note thata number will appear after 
each solder instruction, This number indicates the number of 
leads that are supposed to be connected to the terminal in point 
before it is soldered, For example, if the instructions reads, 
"Connect a wire to lug 1 (S-2),'' it will be understood that there 
will be two wires connected to the terminal at the time it is 
soldered, (In cases where a wire passes through a terminal or 
lug and then connects to another point, it will count as two 
wires, one entering and one leaving the terminal.) 
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STEP-BY-STEP ASSEMBLY 

CHASSIS PARTS MOUNTING (A Bend and solder lugs 4, 7, and 8 against the center post of 

the tube socket, Be careful not to fill the small holes in 
Refer to Pictorial 1 (fold-out from Page 13) for the following the center post with solder, 
steps, 
NOTE: A plastic nut starter is provided for your convenience, 
Refer to the inside front cover of this manual for information 
on its use, <=) 

4 6 ©& 3-48 NUT 
(“) Position the chassis as shown in the Pictorial. { GD # 3 LOCKWASHER 
ad #6 SOLDER LUG 


(A Mount a 9-pin tube socket at V1 and #6 solder lugs at L 
and M, Use 3-48 x 1/4" screws, #3 lockwashers, and 3-48 
nuts as shown in Detail 1A, Position the wide space be- 
tween the tube socket lugs as shown by the large arrow in 
Pictorial 1, 


#3 LOCKWASHER 


(4 Bend and solder lugs 4, 9, and solder lug L against the 
center post of the tube socket, Be careful not to fill the 
small holes in the center post with solder, 


(4 Mount a 9-pin tube socket at V2 and a #6 solder lug at G, 
Use 3-48 x 1/4" screws, #3 lockwashers, and 3-48 nuts, 
Position the wide space between the tube socket lugs as 
shown by the large arrow in Pictorial 1, Also position 
solder lug G as shown, Detail 1A 


3-48X1/4" SCREW 
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(53 3-48 NUT 
Gp#3 LOCKWASHER 


#6 SOLDER LUG 


## 3 LOCKWASHER 


SS¥CRYSTAL CLIP 


= 


) CRYSTAL SOCKET 


Detail 1B 3-48X7/l6" SCREW 


(/) Mount a crystal socket, with a crystal clip, and a #6 solder 
lug at C, Use a 3-48 x 7/16" screw, #3 lockwashers, and a 
3-48 nut as shown in Detail 1B, Donot overtighten the hard- 
ware, as the crystal socket could be damaged, 


NOTE: In the following steps, be sure to position each part as 
shown in Pictorial 1, 


HOLD THE PLUG IN THE CHASSIS HOLE AND PLACE 

ONE END OF THE RING INTO THE GROOVE OF THE 

PLUG. USING A SCREWDRIVER, PRESS THE RING 

INTO THE GROOVE AROUND THE PLUG. . 
Detail 1C 


CLIP OFF OUTER 
EYELET OF EACH 
LUG. 


(/) Install an octal plug at S with 
a mounting ring, as shown in 
Detail 1C, Position the key as 
shown in the Pictorial, 


(/) Referring to Detail 1D, clip off 
the outer eyelet of each lug on 
either octal socket, 


Detail 1D 


( A Mount this socket at A, using a mounting ring, Be sure to 
position the keyway as shown in the Pictorial, 


( 4 Locate the 11-lug terminal strip and cut it as shown in the 
inset drawing on Detail 1E, This terminal strip will be used 
as a 4-lug terminal strip in the following step, 
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Z 


(4) Referring to Detail 1E, mount the prepared 4-lug terminal 
strip at K, Use a 3-48 x 1/4" screw, #3 lockwashers, and 


SMO AO MM MMhhNNNwwwmass) 
Z Af Z 
4 CUT OFF L Z 
SET NL fy Z 
a | LAF y A 
Y q aN? Za 
Z | hones Z 
Z , (chs Z 
4% fo) Y, 

G; 
Ze <sS = NOT USED Z 
Z Z 
% Z 
SSS eo 


3-48 NUT 


#3 LOCKWASHER 


PHONO SOCKET 
#3 LOCK FLAT WASHER 


PHONO SOCKET 


3-48 1/4” SCREW 


Detail 1E 


3-48 nut, 


(A Remove and discard the solder lug on each of the two phono 


sockets, 


CAUTION: If pliers are used to hold the phono socket when 
tightening the nuts in the following step, be careful not to 
bend the socket and break the insulation, 


( -¥ Install phono sockets at B and R, Use a phono socket flat 
washer, a 1/4" lockwasher, and nut, for each socket as 
shown in Detail 1E, 


(> Referring to Detail 1F, mount the 5-25 pyf trimmer ca- 
pacitor at P, Use 3-48 x 1/4" screws, #3 lockwashers, one 
#6 solder lug, and 3-48 nuts, Position the solder lug as 
shown in the Pictorial, 


SS) 3-48 NUT 


@*3 LOCKWASHER 


Une SOLDER LUG 


CD *3 LOCKWASHER 


Detail 1F 


i 3-48%x 1/4 SCREW 


> 
< 
3 
> 
WJ 
x 


PICTORIAL 1 
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iAratiiees a 2-1/2" bare wire from pin 2 (S-1) to pin 7 (S-1) 
of octal plug S, 


ieee a 1'' bare wire from the center of this bare wire 
(S-1) to lug 3 (solder lug) of trimmer capacitor P (NS), 


(O Connect a 1-1/2" bare wire from the center post of tube 
socket V2 (NS) to solder lug G (S-2), Do not cut off the 
excess lead coming from G, 


(fp Connect a 47 upf disc capacitor between lugs 1 (NS) and 
2 (solder lug) (S-2) of crystal socket C, 


(Aicmon a 470 KQ (yellow-violet-yellow) resistor from lug 
2 (NS) to lug 3 (NS) of tube socket V1, Be sure to position 
this resistor close to the tube socket as shown, 


wo Connect a .9 precision resistor from lug 3 (S-2) to lug 6 
(S-1) of tube socket V1, Position this resistor parallel to 
the chassis as shown, 


Peconnect a 75 uf disc capacitor from lug 3 (solder lug) of 
trimmer capacitor P (NS) to lug 8 of tube socket V1 (NS), 


A Connect a ,001 pfd disc capacitor from lug 3 (NS) to lug 4 
(NS) of terminal strip K, 


(4 Connect a .001 pfd disc capacitor from lug 1 (NS) to lug 3 
(NS) of terminal strip K, 


eS Insert one lead of a 1 wut (brown-black-white) tubular 
capacitor through lug 9 of tube socket V2 (S-2), Do not cut 
off the excess lead as it will be connected later, Connect 
the other lead of this capacitor to lug 6 of tube socket V2 
(NS), 


€) Insert one lead of a 10 wuf disc capacitor through lug 1 of 
tube socket V2 (S-2), Do not cut off the excess lead as it 
will be connected later, Connect the other lead of this ca- 
pacitor to the center post of tube socket V2 (NS), 


(De anes a 10 KQ (brown-black-orange) resistor from lug 3 
of crystal socket C (S-2) to the center post of tube socket 


V2 (NS). 


(Connect a 470 puf disc capacitor from lug 2 (S-2) to the 
center post (NS) of tube socket V1, 


(=) Connect a 470 wut disc capacitor from lug 5 (S-3) to the 
center post (S-2) of tube socket V1, Be sure the two lugs 
and the #6 solder lug bent against the center post are also 
soldered, 


PICTORIAL 2 


WIRING 


Refer to Pictorial 2 for the following step, 


aa Prepare the following lengths of hookup wire, Cut each wire 
to the length listed and remove 1/4" of insulation from each 
end, Keep the wires in the sequence listed, as this is the 
order in which they will be used, 


3M 8-1/2" 4-1/2" 4-3/4" 
223/40 1/2" 5" Aa 7/2" 
i728 5-1/2" 4-1/4" 


4 Connect a 3'' wire from lug 2 of terminal strip K (NS) to 
lug 5 of tube socket V1 (NS), 


(/) Connect a 2-3/4" wire from lug 5 of tube socket V1 (NS) 
to lug 5 of tube socket V2 (NS), 


(@ Connect a 1-1/2" wire from lug 2 of tube socket V2 (S-1) 
to lug 3 of crystal socket C (NS), Position this wire as shown, 


NOTE: When wiring the octal plug, insert the bared wire end 
through the pin so the wire tip protrudes 1/8" beyond the end 
of the pin, Solder the wire by heating the tip of the pin only 
long enough for the solder to be drawn into the pin, Then cut 
off the excess wire from the tip of the pin, 


0) Connect an 8-1/2" wire from lug 1 of octal socket A (S-1) 
to pin 1 of octal plug S (S-1), 


(4 Connect a 7-1/2" -wire from lug 3 of octal socket A {(S-1) 
to pin 3 of octal plug S (S-1), 


a ebaeme a 5-1/2" wire from lug 4 of octal socket A (S-1) 
to lug 4 of terminal strip K (NS), 

(“%) Connect a 4-1/2" wire from lug 6 of octal socket A (S-1) 
to lug 1 of terminal strip K (NS), 

(“) Connect a 5" wire from lug 8 of octal socket A (S-1) to 
lug 2 of terminal strip K (NS), 

( A ne a 4-1/4" wire from lug 4 of terminal strip K 
(NS) to pin 4 of octal plug S (S-1), 


(“) Connect a 4-3/4" wire from lug 1 of terminai strip K 
(NS) to pin 6 of octal plug S (S-1), 


( ) Connect a 4-1/2" wire from lug 2 of terminal strip K 
(NS) to pin 8 of octal plug S (S-1), 


NOTE: Remove all the insulation from a 12'' length of hookup 
wire, This bare wire will be used in the following steps, 


(~) Connect a 1" bare wire between lugs 2 (S-1) and 7 (S-1) 
of octal socket A, 


(—) Connect a 1'' bare wire from the center of this bare wire 
(S-1) to lug 2 (solder lug) of crystal socket C (NS), 


HBATHEIT® 


(/) Connect a 2-1/2" bare wire from pin 2 (S-1) to pin 7 (S-1) 
of octal plug S, 


J) connect a 1'"' bare wire from the center of this bare wire 
(S-1) to lug 3 (solder lug) of trimmer capacitor P (NS). 


(6 Connect a 1-1/2" bare wire from the center post of tube 
socket V2 (NS) to solder lug G (S-2), Do not cut off the 
excess lead coming from G, 


f 


(f Connect a 47 wpf disc capacitor between lugs 1 (NS) and 
2 (solder lug) (S-2) of crystal socket C, 


ets a 470 KQ (yellow-violet-yellow) resistor from lug 
2 (NS) to lug 3 (NS) of tube socket V1. Be sure to position 
this resistor close to the tube socket as shown, 


3 Connect a .9 Q precision resistor from lug 3 (S-2) to lug 6 
(S-1) of tube socket V1, Position this resistor parallel to 
the chassis as shown, 


A connect a 75 wut disc capacitor from lug 3 (solder lug) of 
trimmer capacitor P (NS) to lug 8 of tube socket V1 (NS), 


A Connect a .001 pfd disc capacitor from lug 3 (NS) to lug 4 
(NS) of terminal strip K, 
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(4 Connect a .001 pfd disc capacitor from lug 1 (NS) to lug 3 
(NS) of terminal strip K, 


2G Insert one lead of a 1 wut (brown-black-white) tubular 
capacitor through lug 9 of tube socket V2 (S-2), Do not cut 
off the excess lead as it will be connected later, Connect 
the other lead of this capacitor to lug 6 of tube socket V2 
(NS), 


€“) Insert one lead of a 10 uf disc capacitor through lug 1 of 
tube socket V2 (S-2), Do not cut off the excess lead as it 
will be connected later, Connect the other lead of this ca- 
pacitor to the center post of tube socket V2 (NS), 


PK cant a 10 KQ (brown-black-orange) resistor from lug 3 
of crystal socket C (S-2) to the center post of tube socket 
V2 (NS), 


(.+Connect a 470 put disc capacitor from lug 2 (S-2) to the 
center post (NS) of tube socket V1. 


(=) Connect a 470 wf disc capacitor from lug 5 (S-3) to the 
center post (S-2) of tube socket V1, Be sure the two lugs 
and the #6 solder lug bent against the center post are also 
soldered, 
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5-10 ULF 
CERAMIC TRIMMER 


CLIP OFF —e$ 


6-32 PALNUT 


6-32 X 3/4" SCREW 


NUT 


Lge yt Ae COIL 


LOCKWASHER 


AND 


Detail 3A Detail 3B 


Refer to Pictorial 3 (fold-out from Page 21) for the following 
steps, 


/) Connect a 470 pyf disc capacitor from lug 5 (S-2) to the 
center post (NS) of tube socket V2, 


(~) Referring to Detail 3A, locate the 1.5-10 ppf ceramic 
trimmer, 6-32 palnut, and a 6-32 x 3/4" screw, Start the 
palnut onto the screw, 


( ) Clip off the lead on the trimmer as shown in Detail 3A, 


Gg HBatTHxitT 


RETAINING 
TABS 


LOCATING 
TAB 


Detail 3C 


( J Mount the trimmer at N by inserting the screw with the 


( 


a) 


palnut from the top of the chassis into the trimmer, Turn 
the screw about halfway into the trimmer and then tighten 
the palnut, Be sure the ridges of the trimmer are seated in 
the oblong hole before tightening the palnut, 


Referring to Detail 3B, mount the two bandpass coils (#40- 
203) at H and J, using the lockwasher and nut supplied with 
the coils, Be sure to position the terminals of the coils as 
shown in the Pictorial, 


Referring to Detail 3C, install the multiplier coil (#40-612) 
at D, Position the coil in the hole, with the locating tab in 
the slot, Now push the coil back andforth until the retaining 
tabs snap into place, 


Pa 7 
(eg searHerr] HEATHKIT: ee? 


(~) Similarly, install the oscillator coil (#40-622) at E, 


the Insert one lead of a 3.3 ppyf disc capacitor through lug 1 of 
coil D (S-2) to lug 6 of tube socket V2 (S-2), Connect the 
other lead of this capacitor to lug 2 of coil D (NS), 
Fal 
f’ 
(/) Connect the lead coming from lug 9 of tube socket V2 to 
‘lug 1 of coil H (S-1), 


(“) Connect a 470 jsut disc capacitor from lug 2 of coil D (NS) 


to the center post of tube socket V2 (S-5), 


(A Insert one lead of a 10 wyf disc capacitor through lug 1 of 
coil E (S-2) to lug 3 of tube socket V2 (S-1), Connect the 
other lead of this capacitor to lug 2 of coil E (NS), 


(4 Connect a 470 ppt disc capacitor from lug 1 of crystal 
” socket C (S-2) to lug 2 of coil E (NS), 


(7 Prepare a 2,2 megohm (red-red-green) resistor and a 47 
uf disc capacitor combination as shown in the inset 
drawing on Pictorial 3, 


4 Connect this resistor-capacitor combination from lug 2 of 
coil H (S-1) to ground lug M (S-1), 


(7) Connect a .001 pfd disc capacitor between lugs 2 (S-4) 
and 3 (NS) of terminal strip K, 


(4 Connect a 100 Q (brown-black-brown) resistor from lug 8 
of tube socket V1 (S-2) to lug 3 of terminal strip K (S-4), 


VW) Connect a 100 KQ (brown-black-yellow) resistor from lug 
7 of tube socket V1 (NS) to lug 4 of terminal strip K (S-4), 


~ ) Connect a 75 wyf disc capacitor from lug 7 of tube socket 
V1 (S-2) to ceramic trimmer N (NS), Wrap this lead around 
the body of the trimmer, 


(~) Connect a 1'' bare wire from lug 1 of trimmer capacitor P 
(NS) to lug 1 of phono socket R (S-1), 
Connect image trap coil (#40-209) between lugs 1 (S-2) and 
2 (NS) of trimmer capacitor P, Position the coil as shown in 
the Pictorial, 


Locate the RF coil (#40-326) and position it so the three leads 
come out as shown in the Pictorial, Connect the three leads as 
follows: 

”) Connect lead 1 to ceramic trimmer N (S-2), 


(4) Connect lead 2 to lug 2 of trimmer capacitor P (S-2), 


( f) Place lead 3 against lug 3 (solder lug) of trimmer capac- 
itor P (S-3), 


Gegusarexnit 


Refer to Pictorial 4 for the following steps, 


(A) Connect one lead of a 3,3 uwuf disc capacitor around 
lug 1 of coil J (S-2) to lug 1 of terminal strip K (NS), 


(/) Connect the other lead of this capacitor around lug 2 
of coil J (S-2) to lug 1 of tube socket V1 (S-1), 


(,) Install the output coil (#40-623) at F, Position the coil 
in the hole, with the locating tab in the slot, Now push 
the coil back and forth until the retaining tabs snap into 
place, 


— 


3 e/ J 


(/) Connect the free end of the 10 wf capacitor lead 
coming from lug 1 of tube socket V2 to lug 4 of coil 
i (S-1), 


(“J Connect the free end of the bare wire coming from sol- 
der lug G to lug 3 of coil F (NS), 


WW 
Le 


=); 


(") Connect a .001 pfd disc capacitor between lugs 2 (NS) 
and 3 (S-2) of coil F, 


( ) Connect a 1-1/2" bare wire from lug 1 of coil F (S-1) 
to lug 1 of phono socket B (S-1), 


) Connect a 4,7 megohm (yellow-violet-green) resistor from 
lug 2 of coil F (S-2) to lug 1 of terminal strip K (NS), 
(“) Connect a 2700 Q (red-violet-red) resistor from lug 2 of PICTORIAL 4 
coil D (NS) to lug 2 of coil E (S-3), 


(/) Connect a choke (#45-37) from lug 2 of coil D (S-4) to lug 1 
of terminal strip K (S-6), Position the choke as shown, (“) Install the two tubes in their respective tube sockets, 


(e ) Install the 38,66666 megacycie crystal in the crystal socket, 


Gag he4texirT 


NOTE: The blue and white identification label shows the Model 
Number and Production Series Number of your kit, Refer to these 
numbers in any communications with the Heath Company; this 
assures you that you will receive the most complete and up-to- 
date information in return, 


( ) Instali the identification label in the following manner: 
1, Select a location for the label where it can easily be 
seen when needed, but will not show when the unit is 
in operation, This location might be on the rear panel 
or the top of the chassis, or on the rear or bottom of 

the cabinet, 


2, Carefully peel away the backing paper, Then press the 
label into position, 


CABLE PREPARATION 
Refer to Pictorial 5 for the following steps, 


( ) Locate the length of shielded cable and prepare each end as 
shown in the Pictorial, 


( ) Install a phono plug on each prepared end of the cable as 
shown in the Pictorial, 


( yy ‘Lay this shielded cable aside to be used later, 


NOTE: An extra phono plug is provided for use in connecting 
your antenna cable to the Converter, 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION. 


PUSH THE SHIELD BACK AS FAR AS !IT WILL GO AND 
REMOVE 3/4" OF INSULATION FROM THE INNER LEAD. 


PLACE THE PHONO PLUG ON THE CABLE FIRMLY 
AGAINST THE INNER INSULATION. SOLDER THE INNER LEAD. 


PUSH THE SHIELD UP ON THE BASE OF THE PHONO PLUG 
AND SOLDER, THEN TRIM THE INNER LEAD FROM THE 
TPs 
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SOLDER PICTORIAL 5 
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Refer to Pictorial 6 for the following steps, —_——— aa —a 


(_ ) Locate the length of 8-wire cable and prepare each end as Ha Sig ed Ps pa. 
shown in the Pictorial, 


TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE OUTER INSULATION 
OF THE CABLE. 


(_ ) Remove 1/4" of insulation from the end of each inner wire 
and apply a small amount of solder to the bared ends, This 
will hold the small wire strands together, 


(_) Place an octal cap over each cable end, then connect the REMOVE 1/4" OF INSULATION FROM THE END OF EACH INNER LEAD. 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARED WIRE ENDS. THEN 


wires at each end of the cable to the octal socket and plug as CONNECT THE UONGER LEADS TOATHE OCTAL, PLUCE ANMEEE 
shown, SHORTER LEADS TO THE OCTAL SOCKET AS FOLLOWS. 
CAP }+——- 3/4" ——_» LUGS SOCKET 
| YELL ——— ——__—__ 
| BL ———_ 2 
( ) Check all the connections at each end of the cable, Be sure : ane oe | 
none of them are shorted out due to solder splashes, oR6 —— 5 
RED —— 6 
GRN = a 
BLU —— 8 
(_ ) Snap the caps onto the octal plug and socket, CAP }-——-1- 1/4" —____» PINS PLUG 


n- 


| YEL = 
( ) Set this cable aside to be used later, A285: SS es 


D 

m 

ie} 
@OrnOnh 
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INITIAL TEST AND ADJUSTMENT 


NOTE: This Converter was designed for use with the Heathkit 
SB-300 Receiver, but it can also be used with other receivers 
that tune the 10-meter band, and provide suitable filament, B+, 
and AGC voltages, These voltages should be connected to the 
octal plug of the power cable as follows: 


Pin 8 Filament, 6,3 volts at 815 milliamperes, 
Pin 2 Ground, 

Pin6 B+, ‘130 volts at 12,5 milliamperes, 
Pin4 AGC 0.7 to 9.0 volts (-DC), 

Pin 7 Ground, 


The following adjustments are made with the Converter connected 
to a Heathkit SB-300 Receiver that is operating, and properly 
aligned, An 11 megohm input VTVM will be needed for some of 
these adjustments, 


( ) Set the SB-300 Receiver front panel controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - STBY, 

BAND - 28.5, 

AF GAIN - Fully counterclockwise, 
RF GAIN - Fully clockwise, 

SLIDE RULE DIAL - On i, 
CIRCULAR DIAL - On 0, 


POSITION OF SLOT 


Figure 1 


( ) Referring to Figure 1, preset coils L3 and L4, and capac- 
itors Cl and C2 as shown, 


( ) Connect the power cable prepared previously, from the Re- 
ceiver socket to the Converter plug, 


L4 (coil 
averter 
yeation, 
r coils 
| 


OM YW VK, 


SS 


INR nn nnn» oe o<xoooxoooooou 
CAPACITOR LEADS 


CLIP OFF EXCESS 


MMII IHURA____LAT TE 


~~ WOW 


verter, 
2ceiver 
iverter, 
use the 


| 
| 
| 
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# 6X 1/4” SHEET 
METAL SCREW 


| WIT I 
Y 


Soe 


Y 
Vo 


REAR OF SB-300 
RECEIVER CABINET 


DRILL FOUR 5/32” HOLES 


Detail 7A 


PERMANENT MOUNTING 


NOTE: Some early model SB-300 Receiver Cabinets do not have PICTORIAL 7 
holes in the back of the cabinet for the Converter installation, 
If your cabinet does not have these holes, use Detail 7A to locate 
and drill the holes needed for Converter mounting, Be sure to 


remove the receiver from the cabinet before drilling the holes, ( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are pushed 
Refer to Pictorial 7 for the following steps, away from the screw holes in the chassis before tightening 


the screws, 
( ) Install the chassis base to the rear of the receiver cabinet. 
Use two 6-32 x 3/8" screws, #6 lockwashers, and 6-32 nuts, ( ) Install the Receiver chassis into the cabinet, 


6-METER 
ANTENNA 


COAXIAL 
RELAYS 
117 VAC 


$3] 
<4 


‘es 
pe 
Boe 
Bes 
Poo3 
< 


SBA-300-3 SBA-300-4 
6-METER CONVERTER ¢ 2-METER CONVERTER z 
ooo 


SB-300 RECEIVER 
PICTORIAL 9 


} 


| ( ) Set the Receiver Converter switch to VHF No, 1, With the 


Converter switch in this position, filament and B+ voltages 
are applied to the Converter, The filaments of the Con- 


verter tubes should light, 

( ) If there is any sign of overheating components, turn the 
Receiver Converter switch to the HF position to remove 
filament and B+ voltages from the Converter, If no dif- 
ficulty is encountered, proceed with the following steps, 

_( ) Install the tube shields over the Converter tubes, 

( ) Set the Receiver Function switch to OPR (operate), 


( ) Set the VTVM to read -DC volts on the 15 volt or higher 
range, 


NOTE: Permanent and Alternate Mounting instructions are given, 
Use the permanent mounting section if you prefer to have the 
Converter attached to the rear of your SB-300 Receiver; if you 
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Connect the DC probe of the VTVM to lug 2 of coil L4 (coil 
H) and connect the common VTVM lead to the Converter 
chassis, Refer to Pictorial 3 for the coil lug location, 


— 


( 


Using the alignment tool supplied, adjust oscillator coils 
L6 and L7 for a maximum VTVM reading, 


-_ 
~~ 


( ) Disconnect the VTVM test leads from the Converter, 


Set the Receiver Function switch to OFF, 


~~ 
~— 


(_ ) Disconnect the Converter power cable from the Receiver 
socket, 


This completes the Initial Test and Adjustment of the Converter, 
Proceed with the Installation section, 


INSTALLATION 


do not want the Converter attached to the Receiver, use the 
Alternate Mounting section, 
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# 6X 1/4” SHEET 
2 METAL SCREW 


F 


as 


REAR OF SB-300 
RECEIVER CABINET 


CHASSIS BASE 
6-32 X3/e” 


DRILL FOUR 5/32” HOLES 


Detail 7A 


PERMANENT MOUNTING 


NOTE: Some early model SB-300 Receiver Cabinets do not have PICTORIAL 7 
holes in the back of the cabinet for the Converter installation, 
If your cabinet does not have these holes, use Detail 7A to locate 
and drill the holes needed for Converter mounting, Be sure to 


remove the receiver from the cabinet before drilling the holes, ( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are pushed 
Refer to Pictorial 7 for the following steps, away from the screw holes in the chassis before tightening 


the screws, 
( ) Install the chassis base to the rear of the receiver cabinet, 
Use two 6-32 x 3/8" screws, #6 lockwashers, and 6-32 nuts, ( ) Install the Receiver chassis into the cabinet, 
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ALTERNATE MOUNTING 

Refer to Pictorial 8 for the following steps, 

( ) Install the four rubber feet tothe bottomof the chassis base, 

(_ ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are 


pushed away from the screw holes in the chassis before 
tightening the screws, 


CABLE HOOKUP 


Refer to Pictorial 9 (fold-outfrom Page 22) for the following 
steps. 


( ) Connect the power cable from the Converter to the Re- 
ceiver socket, #6X1/4" SHEET 

METAL SCREW 

(_ ) Connect the prepared shielded cable from the RCVR socket 
of the Converter to the VHF No, 1 socket of the SB-300 


Receiver, 


( ) Connect your 2-meter antenna to the ANT socket of the 
Converter, 


PICTORIAL 8 


Pictorial 9 shows all the cable connections for using the SBA- 
300-4, 2-Meter Converter with the SB-300 Receiver, Connections 
for the SBA-300-3, 6-Meter Converter (available as a separate 
kit) are shown by dotted lines, 
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OPERATION 


IMAGE TRAP ADJUSTMENT 


( ) Tune the receiver across the 2-meter band, If an IF image 
appears at the high or low end of the band (this would be an 
FM broadcast station near your locality), turn image trap 
adjustment C1 for minimum signal leak-through, If more 
than one image appears, adjust the image trap for mini- 
mum signal on the stronger image, or adjustthe image trap 
between the two stronger signals, 


ANTENNA TRIMMER ADJUSTMENT 


( ) Adjust trimmer capacitor C2 for the best signal-to-noise 
ratio when tuned to a weak 2-meter signal, 


Instrument alignment should not be required, as the previous 
adjustments of the coils and capacitors should provide Con- 
verter operation equal to or better than the specifications, In 
case you have the necessary equipment, and prefer instrument 
alignment, refer to Page 26 and 27 of this Manual, 


CRYSTAL INFORMATION 


‘The 38,66666: megacycle crystal supplied with the Converter 
provides reception from 144 to 146 megacycles, Other crystal 
frequencies can be used to cover different 2-megacycle seg- 
ments between 142 and 150 megacycles, The following chart 
lists some of the crystal frequencies that can be used, In each 
case, the output frequency of the Converter is between 28 and 
30 mc, which corresponds to 10-meter reception with the SB-300 
Receiver, 


CRYSTAL CHART 
(Frequencies in megacycles) 


CONVERTER CRYSTAL COVERAGE 


EE a err 
LET GL 


When purchasing a crystal for use with this Converter, you 
should specify the frequency and the following crystal charac- 
teristics, Crystals that do not have these characteristics will 
not provide optimum performance, 


Load capacitance (C1): 19,1 put 


Internal capacity (Co): 7 puf, maximum 


Series resistance (Rs): 30 2, maximum 


Drive level: 10 millivolts 


Mode of operation: 3rd overtone 


Also, if you install a crystal other than the 38,66666 megacycle 
crystal supplied, it will be necessary to readjust oscillator coils 
L6 and L7 as directed in the Initial Test And Adjustment section 
of the manual, 
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INSTRUMENT ALIGNMENT 


Instrument alignment of the Converter is not requiredfor normal 
operation; however, if you have access to the necessary test 
equipment, complete instrument alignment will assure optimum 
performance, A signal generator that covers 142 to 150 meg- 
acycles and a vacuum tube voltmeter will be needed, 


( ) Connect the vacuum tube voltmeter to the speaker ter- 
minals of the Receiver, Set the vacuum tube voltmeter to 
the 1,5 volt AC range, 3 


Set the SB-300 Receiver controls as follows: 


— 
— 


AGC - OFF, 

MODE - AM, 

FUNCTION - OPR, 

RF GAIN - Fully clockwise, 
Slide rule dial - 1, 

Circular dial - 0, 

Converter switch - VHF No, 1. 


( ) Unplug the antenna and connect the signal generator output 
to the Converter ANT socket, 


( ) Set the signal generator for 30% modulation, and keep the 
signal output level at 3 microvolts during alignment, 


Now align the Converter as directed inthe nstrument Alignment 
Chart, 


NOTE: The signal generator frequencies given in the nstrument 
Alignment Chart are for use with a 38.66666 megacycle crystal 
in the Converter, If you have a different frequency crystal in 
the Converter, it will be necessary to change the signal gener- 
ator frequencies accordingly, 


For example: Step 1 in the Instrument Alignment Chart calls for 
a signal generator frequency of 145.0 megacycles, If you are 
using a 40 megacycle crystal, you should set the signal generator 
to 147.0 megacycles (+2 megacycles), 
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INSTRUMENT ALIGNMENT CHART 


$B-300 $B-300 SIGNAL SB-300 CONVERTER ADJUSTMENTS 
AF GAIN PRE- GENERATOR CIRCULAR 
30% modulation) 


ADJUST L6 
3/4 OF MAXIMUM 145.0 MC MAXIMUM | MAXIMUM | AND SB-300 | MAXIMUM 
ROTATION VTVM VTVM VTVM CIRCULAR | VTVM 
READING READING READING DIAL FOR | READING 
(NOISE) MAXIMUM 
VTVM 
READING 


MAXIM ADJUST L3 
3/4 OF Sica Om Et44.0 MG apg Se POE NAGE 
ROTATION READING ae MUM VTVM 
(NOISE) READING 
ADJUST L4 
3/4 OF 146.0 MC sigerssie FOR MAXI- 
ROTATION 
©) Maer MUM VTVM 
READING 


ADJUST 

FOR SOME 144.25 MC MAXIMUM ADJUST L3 

REFERENCE VTVM FOR MAX- REPEAT THESE TWO STEPS 
LEVEL ON READING IMUM VTVM FOR MAXIMUM VTVM 
VTVM READING READINGS. READINGS 


SHOULD NOT VARY MORE 


DO NOT MAXIMUM ADI THAN 3 TO 4 DB BETWEEN 
UST L4 

CHANGE VTVM 145. 75 MC MAXIMUM i THESE TWO FREQUENCY 
OBSERVE VTVM Beane SETTINGS 

READING IMUM VTVM BASS 
READING (NOISE) READING READING 
ON VTVM 

Ee V 


3/4 OF MAXIMUM 


(GENERATOR 
ROTATION AT MAXIMUM 
OUTPUT) 


DISCONNECT ADJUST FOR 
2/4 OF es SIGNAL BEST SIGNAL 
TO NOISE 
READING | AND CONNECT [SIGNAL aes 
(NOISE) ANTENNA 


VTVM 
READING 
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IN CASE OF DIFFICULTY 


NOTE: Refer to the Kit Builders Guide for Warranty information, 


il 


Recheck the wiring, Trace each leadincolored pencil on the 
Pictorial as it is checked, It is frequently helpful to have a 
friend check your work, Someone who is not familiar with 
the unit may notice something consistently overlooked by 
the constructor, 


It is interesting to note that about 90% of the kits that are 
returned for repair, do not function properly due to poor 
connections and soldering, Therefore, many troubles can 
be eliminated by reheating all connections to make sure 
that they are soldered as described in the Proper Soldering 
Techniques section of this manual, 


Check the values of the parts, Be sure that the proper part 
has been wired into the circuit, as shown in the pictorial 
diagrams and as called out in the wiring instructions, 


Check for bits of solder, wire ends or other foreign 
matter which may be lodged in the wiring, 


If, after careful checks, the trouble is still not located and 
a voltmeter is available, check voltage readings against 
those shown on the Schematic Diagram, NOTE: All voltage 
readings were taken with an 11 megohm input vacuum 
tube voltmeter, Voltages may vary as much as 10%, 


A review of the Circuit Description will prove helpful 
in indicating where to look for trouble, 


HEBATHEIT: 
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SERVICE INFORMATION 


SERVICE 


If, after applying the information in this manual and your best 
efforts, you are still unable to obtain proper performance, it is 
suggested that you take advantage of the technical facilities 
which the Heath Company makes available to its customers, 


The Technical Consultation Department is maintained for your 
benefit, This service is available to youatno charge, Its primary 
purpose is to provide assistance for those who encounter dif- 
ficulty in the construction, operation or maintenance of HEATH- 
KIT equipment, It is not intended, and isnot equipped to function 
as a general source of technical information involving kit 
modifications nor anything other than the normal and specified 
performance of HEATHKIT equipment, 


Although the Technical Consultants are familiar with all details 
of this kit, the effectiveness of their advice will depend entirely 
upon the amount and the accuracy of the information furnished 
by you, In a sense, YOU MUST QUALIFY for GOOD technical 
advice by helping the consultants to help you, Please use this 
outline: 


1. Before writing, fully investigate each of the hints and sug- 
gestions listed in this manual under In Case Of Difficulty. 
Possibly it will not be necessary to write, 


2, When writing, clearly describe the nature of the trouble 
and mention all associated equipment, Specifically report 
operating procedures, switch positions, connections to other 
units, and anything else that might help to isolate the cause 
of trouble, 


3. Report fully on the results obtained when testing the unit 
initially and when following the suggestions under In Case 
Of Difficulty, Be as specific as possible and include voltage 
readings if test equipment is available, 


4, Identify the kit Model Number and Series Number, and date 
of purchase, if available, Also mention the date of the kit 
assembly manual, (Date at bottom of Page 1.) 


5. Print or type your name and address, preferably in two 
places on the letter, 


With the preceding information, the consultant will know ex- 
actly what kit you have, what you would like it to do for you and 
the difficulty you wish to correct, The date of purchase tells 
him whether or not engineering changes have been made since 
it was shipped to you, He will know what you have done in an 
effort to locate the cause of trouble and, thereby, avoid repe- 
titious suggestions, In short, he will devote full time to the 
problem at hand, and through his familiarity with the kit, plus 
your accurate report, he will be able to give you a complete 
and helpful answer, If replacement parts are required, they 
will be shipped to you, subject to the terms of the Warranty, 
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The Factory Service facilities are also available to you, in case 
you are not familiar enough with electronics to provide our 
consultants with sufficient information on which to base a diag- 
nosis of your difficulty, or inthe event that you prefer to have the 
difficulty corrected in this manner, You may return the com- 
pleted equipment to the Heath Company for inspection and neces- 
sary repairs and adjustments, You will be charged a minimal 
service fee, plus the price of any additional parts or material 
required, However, if the completed kit is returned within the 
Warranty period, parts charges will be governed by the terms 
of the Warranty, State the date of purchase, if possible, 


Local Service by Authorized HEATHKIT Service Centers is also 
available in some areas and often will be your fastest, most 
efficient method of obtaining service, HEATHKIT Service Centers 
will honor the regular 90 day HEATHKIT Parts Warranty on all 
kits, whether purchased through a dealer or directly from the 
Heath Company; however, it will be necessary that you verify 
the purchase date of your kit, 


Under the conditions specified in the Warranty, replacement 
parts are supplied without charge; however, ifthe Service Center 
assists you in locating a defective part (or parts) in your kit, 
or installs a replacement part for you, you may be charged for 
this service, 


HEATHKIT equipment purchased locally and returned to Heath 
Company for service must be accompanied by your copy of the 
dated sales receipt from your authorized HEATHKIT dealer 
in order to be eligible for parts replacement under the terms 
of the Warranty. 


THIS SERVICE POLICY APPLIES ONLY TO COMPLETED 
EQUIPMENT CONSTRUCTED IN ACCORDANCE WITH THE 
INSTRUCTIONS AS STATED IN THE MANUAL, Equipment 
that has been modified in design will not be accepted for re- 
pair. If there is evidence of acid core solder or paste fluxes, 
the equipment will be returned NOT repaired, 


For information regarding modification of HEATHKIT equipment 
for special applications, it is suggested that yourefer to any one 
or more of the many publications that are available on all 
phases of electronics, They can be obtained at or through your 
local library, as well as at most electronic equipment stores, 
Although the Heath Company sincerely welcomes all comments 
and suggestions, it would be impossible to design, test, evaluate 
and assume responsibility for proposed circuit changes for 
special purposes, Therefore, such modifications must be made 
at the discretion of the kit builder, using information available 
from sources other than the Heath Company, 


HEBATHEKIT® 


REPLACEMENTS 


Material supplied with HEATHKIT products has been carefully 
selected to meet design requirements and ordinarily will fulfill 
its function without difficulty, Occasionally, improper operation 
can be traced to a faulty component, Should inspection reveal 
the necessity for replacement, write to the Heath Company and 
supply all of the following information, 


A, Thoroughly identify the part in question by using the part 
number and description found in the manual Parts List, 


B, Identify the kit Model Number and Series Number, 


C, Mention date of purchase, 


D, Describe the nature of defect or reason for requesting 
replacement, 


The Heath Company will promptly supply the necessary re- 
placement, PLEASE DO NOT RETURN THE ORIGINAL COM- 
PONENT UNTIL SPECIFICALLY REQUESTED TO DO SO, Do 
not dismantle the component in question as this will void the 
guarantee, This replacement policy does not cover the free re- 
placement of parts that may have been broken or damaged 
through carelessness on the part of the kit builder, 
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SHIPPING INSTRUCTIONS 


In the event that your instrument must be returned for service, 
these instructions should be carefully followed, 


Wrap the equipment in heavy paper, exercising care to prevent 
damage, Place the wrapped equipment in a stout carton of such 
size that at least three inches of shredded paper, excelsior, or 
other resilient packing material can be placed between all sides 
of the wrapped equipment and the carton, Close and seal the 
carton with gummed paper tape, or alternately, tie securely 
with stout cord, Clearly print the address on the carton as 
follows: 


ANGE HEATH COMPANY 
Benton Harbor, Michigan 49022 


ATTACH A LETTER TO THE OUTSIDE OF THE CARTON 
BEARING YOUR NAME, COMPLETE ADDRESS, DATE OF 
PURCHASE, AND A BRIEF DESCRIPTION OF THE DIFFICULTY 
ENCOUNTERED, Also, include your name and return address 
on the outside of the carton, Preferably affix one or more 
"Fragile" or ''Handle With Care" labels to the carton, or other- 
wise so mark with a crayon of bright color, Ship by insured 
parcel post or prepaid express; note that a carrier cannot be 
held responsible for damage in transit if, in HIS OPINION, 
the article is inadequately packed for shipment, 
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PART PRICE 


REPLACEMENT PARTS PRICE LIST 


DESCRIPTION 


900 2 

100 2 

2700 2 

10 KQ 

100 KQ 

470 KQ 

2.2 megohm 
4,7 megohm 


3.3 ut disc 

10 pyuf disc 

47 uf disc 

75 wut disc 

470 put disc 

.001 yufd disc 

1,0 wut tubular 

5-25 wuf trimmer 
1.5 - 10 pyuf trimmer 


No, Each 
RESISTORS-1/2 WATT 
2-149 AUS 
ie3} 10 
1-13 10 
1-20 10 
1-26 10 
1233 10 
1-37 10 
1-39 10 
CAPACITORS 
PMmBS 10 
Rens 10 
21-32 10 
21-54 10 
21-56 10 
21-14 10 
28-2 10 
Suleu hy .90 
31-21 20 
COILS 


40-203 1,85 
40-209 23D 
40-326 30 
40-612 40 
40-622 00 
40-623 045 
45-37 225 


Bandpass 
Image trap 
RF 


Multiplier 
Oscillator 
Output 
Choke 


PART PRICE 


No, Each 
HARDWARE 
Screws 


250-170 205 
250-49 05 


250-133 005 
250-89 205 
250-134 ~ .05 
Nuts 

PAS 205 
252-3 205 
252-19 205 
Lockwashers 
254-7 .05 
254-1 505 
254-14 205 
Miscellaneous 
259-6 .05 
260-29 Rob 
435-1 10 
WIRE-CABLES 
344-59 .05/ft 
347-1 .10/ft 
343-2 .10/ft 
CRYSTAL-TUBES 
404-250 4,05 
411-124 1,50 
411-208 2,15 


DESCRIPTION 


#6 x 1/4" sheet metal 


3-48 x 1/4" 
3-48 x 7/16" 
6-32 x 3/8" 
6-32 x 3/4" 


3-48 
6-32 
6-32 palnut 


#3 
#6 
1/20 


#6 solder lug 
Crystal clip 
Mounting ring 


Hookup wire 
8-wire cable 
Shielded cable 


38.66666 mc crystal 
6EA8 tube 
6DJ8 tube 


PART PRICE 
Each 


No, 


DESCRIPTION 


TERMINAL STRIP-SOCKETS-PLUGS 


431-49 a5 11-lug terminal strip 
434-4 230 Octal socket 

434-36 30 9-pin tube socket 
434-74 ellis) Crystal socket 
434-107 225 Phono socket 

438-4 10 Phono plug 

438-6 035 Octal plug 


MISCELLANEOUS 


206-3 B20 Tube shield 
261-4 205 Rubber feet 
200-420-2 1,00 Chassis 
201-32 205 Chassis base 
440-1 20 Octal plug cap 
490-1 10 Alignment tool 
331-6 Ae) Solder 
595-712 2.00 Manual 


The above prices apply only on purchases from 
the Heath Company where shipment istoa U.S.A. 
destination, Selling prices elsewhere in U.S.A. 
may be slightly higher to offset transportation 
and local taxes, Outside the U.S.A. parts and 
service are available from your local Heathkit 
source and will reflect additional transportation, 
taxes, duties and rates of exchange, 


TYPICAL COMPONENT TYPES 


| POWER 
TRANS- 
FORMER 
j = 
< SPST SWITCH, 
INDUCTOR (TOGGLE) ® 
(COIL) Bre en" = 
ay) st 


PIEZOELECTRIC SWITCH 


+||F 


CRYSTAL NN (ROTARY ) (LLL) 


uD Seay 


EARTH GROUND 
ANTENNA ; SESS Ee 
SHIELDED 


NOT 
GENERAL LOOP CHASSIS GROUND CONNECTED CONNECTED 


ORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 


THE W 


595-712 
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SPECIFICATIONS 
sensitivity. ... . See on are ES ice ee es AM: Less than 0.2 microvolt for 6 db at 3750 cps bandwid 
(Signal plus noise-to-noise in db) SSB: Less than 0,2 microvolt for 12 db at 2100 cps bandwid 


CW: Less than 0,2 microvolt for 20 db at 400 cps bandwid: 
(Using Heathkit SB-300 Receiver.) 


Noisé. Figure. cts. as ek oe Te ct eee. ee 7 db or less, 

Bandpasee ciate cess « a.t.4: ole slow 0:0 lah tae 2 bo ee ce Essentially flat over any 2 megacycle segment from 142 
150 megacycles, 

PE CQUENCY wctcze os 14 eniMeget oi cdeneober sietete eleva cteuecckens;ecceteietens Input: 142 to 150 megacycles (144 to 146 megacycles w 
crystal supplied), 
Output: 28 to 30 megacycles, 

Image) RElection. «me ePeks tale utes eucceus o aieke ee ete create ial eLs 80 db or better at 88 megacycles, 

IEMReleCHOn A. dos ee et & ies ee. oe eee 50 db or better at 29 mégacycles, 

Sree oa Sa pee ee eran NC Par 38,66666 megacycles +,003%, 3rd overtone, 

Dube. Complement... Sah eaea cee Crete ee ewan Me 6DJ8 cascode RF amplifier, 
6EA8 oscillator-tripler-mixer, 

DOWEY REGUIEMENIS, Mee cc cic oo + cua tagshtte Sataho cote aga bees 130 volts DC at 12,5 milliamperes, 


6.3 volts AC at 815 milliamperes, 
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Test Equipment Used In Preparing Specifications 
Measurements, And Alignment Instructions,..........ee- 


Overall: 2-5/8" wide x 5-3/4" long x 3-3/4" high, 
10-1/2 oz, 


Measurements Corporation Model 80 Standard Signal Generator 
(with 50 Q pad), 


Heathkit Model IM-13 Vacuum Tube Voltmeter, 


The Heath Company reserves the right to discontinue instruments 
and to change specifications at any time without incurring any 


obligation to incorporate new features in instruments previously 
sold, 


s 


INTRODUCTION 


The Heathkit Model SBA-300-4, 2-Meter Converter is designed 
to extend the frequency coverage of the Heathkit SB-300 Re- 
ceiver to include 142 to 150 megacycles (144 to 146 megacycles 
with the 38,.66666 megacycle crystal supplied), The Converter 
receives its filament, B+, and AGC voltages from the receiver 
through a power cable, The power cable connections for the 


Converter are switched by the Converter switch in the SB-300 
Receiver, 


A separate power socket on the Converter chassis provides 
power for the Heathkit Model SBA-300-3, 6-Meter Converter, 
Either one or both of these converters can be mounted on the 
rear of the SB-300 Receiver cabinet for a neat, easy instal- 
lation, 


The Converter circuit consists of a cascode RF amplifier, a 
crystal-controlled oscillator-tripler, and a mixer stage, The 
2-stage RF amplifier provides low noise, plus excellent sensi- 
tivity characteristics; the crystal-controlled oscillator pro- 
vides drift-free operation, 


Although this Converter is designed for use with the Heathkit 
SB-300 Receiver, it can be used equally well with any other 
receiver that has similar characteristics and tunes from 28 
to 30 megacycles, 


The SBA-300-4 Converter andSB-300 Receiver combination pro- 
vides high-sensitivity, high-stability, and low-noise VHF recep- 
tion of AM, SSB, and CW signals in the 2-meter band, 
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Circuit Description, 


CASCODE RF AMPLIFIER 


ematic Diagram while reading the following 


Tube stages V1A and V1B are connected as 
RF amplifier; V1A ig a grounded-cathode stage 
grounded-grid stage, The Signal from t 
across image trap coil L1, input coil L, 


- Input coil L2 is 
mpedance, 


The signal from coil 14 ig directly Coupled to the grid of tube 
V2A, which is used as a low-noise mixer, The og 


from V2B is also applied to the grid of mixer V2A, The incom- 


CIRCUIT DESCRIPTION 


Capacitor C15, 
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PARTS LIST 
The numbers in parentheses in the Parts List are keyed to the 
numbers on the Parts Pictorial to aid in parts identification, 
PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 

RESISTORS-1/2 WATT COILS 
(1) 2-149 1 -900 2 precision (7) 40-203 2 Bandpass (with lockwasher and nut) 
(2) il 100 Q (brown-black-brown) (8) 40-209 1 Image trap 

t213 1 2700 2 (red-violet-red) (9) 40-326 1 RF : 

1-20 1 10 KQ (brown-black-orange) (10) 40-612 1 Multiplier 

1-26 1 100 KQ (brown-black-yellow) 40-622 1 Oscillator 

1233 1 470 KQ (yellow-violet-yellow) 40-623 1 Output 

37 1 2,2 megohm (red-red-green) (11) 45-37 1 Choke 

1-39 1 4.7 megohm (yellow-violet-green) 

HARDWARE 
Screws 
(12) 250-170 6 #6 x 1/4" sheet metal 

CAPACITORS (13) 250-49 q 3-48 x 1/4" 
(3) 21-33 2 3.3 uf disc (14) 250-133 il 3-48 x 7/16" 

Zies 2 10 uf dise (15) 250-89 Z 6-32 x 3/8"' 

21-32 ze 47 upf disc (16) 250-134 1 6-32 x 3/4" 

21-54 2 75 upf disc 

21-56 5 470 wf disc - Nuts 

21-14 4 -001 pfd dise (17) 252-1 8 63-48 
(4) 28-2 1 1,0 uf tubular (brown-black-white) (18) 252-3 CeO Se 
(5) 31-17 1 5-25 uuf trimmer (19) 252-19 1 6-32 palnut 
(6) 31-21 1 1,5 - 10 puf ceramic trimmer 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 

No, Per Kit No, Per Kit 
- Lockwashers TERMINAL STRIP-SOCKETS-PLUGS 
420) 254-7 14. #8 431-49 1 11-lug terminal strip 
21) 254-1 2 #6 (26) 434-4 2 Octal socket 
(2.2) 254-14 Amite (Ae (27) 434-36 : 9-pin tube socket 
(28) 434-74 1 Crystal socket 

(29) 434-107 2 Phono socket 
, (30) 438-4 3 Phono plug 

__ Miscellaneous (31) 438-6 Z Octal plug ‘ 
(23) 259-6 S #6 solder lug 
(24) 260-29 1 Crystal clip 
(25) 435-1 2 Mounting ring 
bE 

WIRE-CABLES MISCELLANEOUS 

344-59 1 Hookup wire 206-3 2 Tube shield 

347-1 1 8-wire cable 261-4 4 Rubber feet 

343-2 1 Shielded cable 200-420-2 

1 Chassis 
201-32 1 Chassis base 

CRYSTAL-TUBES (32) 440-1 2 Octal plug cap 

404-250 i 38.66666 mc crystal 490-1 1 Alignment tool 

411-124 1 6EA8 tube 331-6 Solder 

411-208 1 6DJ8 tube 595-712 1 Manual 
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Refer to Pictorial 6 for the following steps, 


( ) Locate the length of 8-wire cable and prepare each end as 
shown in the Pictorial, 


( ) Remove 1/4" of insulation from the end of each inner wire 
and apply a small amount of solder to the bared ends, This 
will hold the small wire strands together, 


( ) Place an octal cap over each cable end, then connect the 
wires at each end of the cable to the octal socket and plug as 
shown, 


( ) Check all the connections at each end of the cable, Be sure 
none of them are shorted out due to solder splashes, 


) Snap the caps onto the octal plug and socket, 


( ) Set this cable aside to be used later, 
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TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE OUTER INSULATION 
OF THE CABLE. 


SEE DIMENSION 
ABOVE 


REMOVE 1/4" OF INSULATION FROM THE END OF EACH INNER LEAD. 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARED WIRE ENDS. THEN 
CONNECT THE LONGER LEADS TO THE OCTAL PLUG AND THE 
SHORTER LEADS TO THE OCTAL SOCKET AS FOLLOWS. 
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OTE: This Converter was designed for use with the Heathkit 
3-300 Receiver, but it can also be used with other receivers 
at tune the 10-meter band, and provide suitable filament, B+, 
gnd AGC voltages, These voltages should be connected to the 
pctal plug of the power cable as follows: 


8 Filament, 6,3 volts at 815 milliamperes, 
2 Ground, 
16 B+, ‘130 volts at 12,5 milliamperes, 
4 AGC 0.7 to 9,0 volts (-DC), 
7 


Ground, 


Phe following adjustments are made with the Converter connected 
fo 2 Heathkit SB-300 Receiver that is operating, and properly 
pligned, An 11 megohm input VTVM will be needed for some of 
hese adjustments, 


) Set the SB-360 Receiver front pane!) controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - STBY, 

BAND ~- 28,5, 

: AF GAIN - Fully counterclockwise, 
_ RF GAIN - Fully clockwise, 

| SLIDE RULE DIAL - On i, 
CIRCULAR DIAL - On 0, 


INITIAL TEST AND ADJUSTMENT 


Figure | 


POSITION OF 


SLOT 


( ) Referring to Figure 1, preset coils L3 and L4, and capac- 
itors Ci and C2 as shown, 


( ) Connect the power cable prepared previously, from the Re- 
ceiver socket to the Converter plug, 
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( ) Set the Receiver Converter switch to VHF No, 1, With the ( ) Connect the DC probe of the VTVM to lug 2 of coil L4 (coil 
Converter switch in this position, filament and B+ voltages H) and connect the common VTVM lead to the Converter 
are applied to the Converter, The filaments of the Con- chassis, Refer to Pictorial 3 for the coil lug location, 


verter tubes should light, 
| (_) Using the alignment tool supplied, adjust oscillator coils 


( ) If there is any sign of overheating components, turn the L6 and L7 for a maximum VTVM reading, 
| Receiver Converter switch to the HF position to remove 
| filament and B+ voltages from the Converter, If no dif- ( ) Disconnect the VTVM test leads from the Converter, 


ficulty is encountered, proceed with the following steps, 
( ) Set the Receiver Function switch to OFF, 
(_ ) Install the tube shields over the Converter tubes, 


( ) Disconnect the Converter power cable fram the Receiver 


( ) Set the Receiver Function switch to OPR (operate), socket, 
| 

( ) Set the VTVM to read -DC volts on the 15 volt or higher This completes the Initial Test and Adjustment of the Converter, 

range, Proceed with the Installation section, 
INSTALLATION 

| NOTE: Permanent and Alternate Mounting instructions are given, do not want the Converter attached to the Receiver, use the 
| Use the permanent mounting section if you prefer to have the Alternate Mounting section, 
| Converter attached to the rear of your SB-300 Receiver; if you 
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REAR OF SB-300 
RECEIVER CABINET 


tt 6X 1/4” SHEET 
er METAL SCREW 
CHASSIS BASE 


6-32 X3/8" 
SCREW 


Detail 7A 


PERMANENT MOUNTING 


NOTE: Some early model SB-300 Receiver Cabinets do not have PICTORIAL 7 
holes in the back of the cabinet for the Converter installation, 
If your cabinet does not have these holes, use Detail 7A to locate 
and drill the holes needed for Converter mounting, Be sure to 


remove the receiver from the cabinet before drilling the holes, () Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are pushed 
Refer to Pictorial 7 for the following steps, away from the screw holes in the chassis before tightening 


the screws, 
( ) Install the chassis base to the rear of the receiver cabinet, 


Use two 6-32 x 3/8" screws, #6 lockwashers, and 6-32 nuts, ( ) Install the Receiver chassis into the cabinet, 
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ALTERNATE MOUNTING 
Refer to Pictorial 8 for the following steps, 
(_ ) Install the four rubber feet to the bottomeof the chassis base, 


( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws. Make sure the hookup wires are 
pushed away from the screw holes in the chassis before 
tightening the screws, 


CABLE HOOKUP 


Refer to Pictorial 9 (fold-outfrom Page 22) for the following 
steps, 


( ) Connect the power cable from the Converter to the Re- 
ceiver socket, 


( ) Connect the prepared shielded cable from the RCVR socket 
of the Converter to the VHF No, 1 socket of the SB-300 
Receiver, 


( ) Connect your 2-meter antenna to the ANT socket of the 
Converter, 


Pictorial 9 shows all the cable connections for using the SBA- 
300-4, 2-Meter Converter with the SB-300 Receiver, Connections 
for the SBA-300-3, 6-Meter Converter (available as a separate 
kit) are shown by dotted lines, 


#6X1/4" SHEET 
METAL SCREW 


PICTORIAL 8 


= " Ky) ve spo mqumqinet - : 
io ace. FEaviTspTe Fe 4 aebru sie 


ict. se BEY “g0°2' ene “ao 
200-<" See Count oh 2p POSE ag) WeCaTsct” COMUEGTIOVE 
: 7 BLOB, D epost si] Pe criqd Spee as Ks guype. pte BBV 


rt } noua jem «=—g- mcyee myer 10 ps Yuk eackes <{ 6 
; “" ' 


; 


,  eterset 
ok Ge [Ecnnes 
( } ceumecs (pe Dieietey 


: t art i 
yet co @e ABR MO J aoe Ul 6 YE F00 
Spray Cepys qfow we BCA eocret 


Si (ct soe 
Ct 4590. Gap on we ¢ wmecirat 10 He Be 


‘ 


4 oe 


1G 


tebe 


gees sO pan) 8 ON ee) (On @pG TOpomne 


gt GLA pte 33 


. \ 


cyere HOOK - 


r@yrevnss pee &G Le 
bagpeq Bass [EOC we @ 
spec, she) SEhEME yi7KSs ents (PG wwomih afi obs 
\aeers pre "';: ye uti 40% } 4. 


‘ araystt. pe Cpe {0 


¢. ween Ti mew e Pe vat. 
£8 pujce hy ie ieeese Pe“ eG 


4 ) yraceyy we To LAER TUE FS PG PORTO iyé CEEEaye pase 


ere PO Bie wavy] 9 


¥T LESMYLE FHONKLIKS 


+ 


: 2 ie ee od 
pica en 
‘ ra i 7 a @ 
_ Pe. te ey 
. 2 j ——— Se eee i 
= =, ne nek eee) goa 
2° ot Sl ie ae 
Ee Sols eS ae a 
cee aCe 
Brird, BOE - 
7 a . a 
«+ os 
ie 7 
7 pre i. 
poe ae 
| 


OPERATION 


IMAGE TRAP ADJUSTMENT 


( ) Tune the receiver across the 2-meter band, If an IF image 
appears at the high or low end of the band (this would be an 
FM broadcast station near your locality), turn image trap 
adjustment C1 for minimum signal leak-through, If more 
than one image appears, adjust the image trap for mini- 
mum signal on the stronger image, or adjustthe image trap 
between the two stronger signals, 


ANTENNA TRIMMER ADJUSTMENT 


( ) Adjust trimmer capacitor C2 for the best signal-to-noise 
ratio when tuned to a weak 2-meter signal, 


Instrument alignment should not be required, as the previous 
adjustments of the coils and capacitors should provide Con- 
verter operation equal to or better than the specifications, In 
case you have the necessary equipment, and prefer instrument 
alignment, refer to Page 26 and 27 of this Manual, 


CRYSTAL INFORMATION 


The 38,66666 megacycle crystal supplied with the Converter 
provides reception from 144 to 146 megacycles, Other crystal 
frequencies can be used to cover different 2-megacycle seg- 
ments between 142 and 150 megacycles, The following chart 
lists some of the crystal frequencies that can be used, In each 
case, the output frequency of the Converter is between 28 and 
30 mc, which corresponds to 10-meter reception with the SB-300 
Receiver, 


CRYSTAL CHART 
(Frequencies in megacycles) 


CONVERTER CRYSTAL COVERAGE 
ee ee | Pe 


38,66666 
39,33333 146 to 148 
a I 


When purchasing a crystal for use with this Converter, you 
should specify the frequency and the following crystal charac- 
teristics, Crystals that do not have these characteristics will 
not provide optimum performance, 


Load capacitance (C1): 19,1 put 


Internal capacity (Co): 7 uuf, maximum 


Series resistance (Rs): 30 2, maximum 


Drive level: 10 millivolts 


Mode of operation: 3rd overtone 


Also, if you install a crystal other than the 38,66666 megacycle 
crystal supplied, it will be necessary to readjust oscillator coils 
L6 and L7 as directed in the Initial Test And Adjustment section 
of the manual, 
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INSTRUMENT ALIGNMENT 


Instrument alignment of the Converter is not requiredfor normal 
operation; however, if you have access to the necessary test 
equipment, complete instrument alignment will assure optimum 
performance, A signal generator that covers 142 to 150 meg- 
acycles and a vacuum tube voltmeter will be needed, 


( ) Connect the vacuum tube voltmeter to the speaker ter- 
minals of the Receiver, Set the vacuum tube voltmeter to 
the 1,5 volt AC range, 


( ) Set the SB-300 Receiver controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - OPR, 

RF GAIN - Fully clockwise, 
Slide rule dial - 1, 

Circular dial - 0, 

Converter switch - VHF No, 1. 


( ) Unplug the antenna and connect the signal generator output 
to the Converter ANT socket, 


( ) Set the signal generator for 30% modulation, and keep the 
signal output level at 3 microvolts during alignment, 


Now align the Converter as directed inthe Instrument Alignment 
Chart, ; 


NOTE: The signal generator frequencies given in the Instrument 
Alignment Chart are for use with a 38.66666:megacycle crystal 
in the Converter, If you have a different frequency crystal in 
the Converter, it will be necessary to change the signal gener- 
ator frequencies accordingly, 


For example: Step 1 in the Instrument Alignment Chart calls for 
a signal generator frequency of 145,0 megacycles, If you are 
using a 40 megacycle crystal, youshould set the signal generator 
to 147,0 megacycles (+2 megacycles), 
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28.0 MC 


$B-300 $B-300 
AF GAIN PRE- 
SELECTOR 


3/4 OF MAXIMUM 

ROTATION VTVM 
READING 
(NOISE) 


ROTATION READING 


(NOISE) 


3/4 OF 
ROTATION 


ADJUST 
FOR SOME MAXIMUM 


REFERENCE | VTVM 
LEVEL ON READING 


VTVM (NOISE) 


MAXIMUM 
VTVM 
READING 
(NOISE) 


3/4 OF 
ROTATION 


3/4 OF 
ROTATION READING 


(NOISE) 


SIGNAL 
GENERATOR 
(400 cps with 
30% modulation) 


145.0 MC 


146.0 MC 


144.0 MC 
144.25 MC 


145. 75 MC 
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AT MAXIMUM 


DISCONNECT 
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DIAL 


MAXIMUM 
VTVM VTVM 
READING READING 


MAXIMUM 
VTVM 
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MAXIMUM 
VTVM 
READING 


MAXIMUM 
VTVM 
READING 


MA XIMUM 
VTVM 
READING 


ADJUST L6 
AND SB-300 
CIRCULAR 
DIAL FOR 
MAXIMUM 
VTVM 
READING 


ADJUST L3 
FOR MAXI- 
MUM VTVM 
READING 


ADJUST L4 
FOR MAXI- 
MUM VTVM 
READING 


ADJUST L3 
FOR MAX- 
IMUM VTVM 
READING 


ADJUST L4 
FOR MAX- 
IMUM VTVM 
READING 


REPEAT THESE TWO STEPS 
FOR MAXIMUM VTVM 
READINGS. READINGS 
SHOULD NOT VARY MORE 
THAN 3 TO 4 DB BETWEEN 
THESE TWO FREQUENCY 
SETTINGS, 


MINIMUM 
VTVM 
READING 


ADJUST FOR 
BEST SIGNAL 
TO NOISE 
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IN CASE OF DIFFICULTY 


NOTE: Refer to the Kit Builders Guide for Warranty information. 


i 


Ze 


Recheck the wiring, Trace each leadincoloredpencil on the 
Pictorial as it is checked, It is frequently helpful to have a 
friend check your work, Someone who is not familiar with 
the unit may notice something consistently overlooked by 
the constructor, 


It is interesting to note that about 90% of the kits that are 
returned for repair, do not function properly due to poor 
connections and soldering, Therefore, many troubles can 
be eliminated by reheating all connections to make sure 
that they are soldered as described in the Proper Soldering 
Techniques section of this manual. 


Check the values of the parts, Be sure that the proper part 
has been wired into the circuit, as shown in the pictorial 
diagrams and as called out in the wiring instructions, 


Check for bits of solder, wire ends or other foreign 
matter which may be lodged in the wiring, 


If, after careful checks, the trouble is‘still not located and 
a voltmeter is available, check voltage readings against 
those shown on the Schematic Diagram, NOTE: All voltage 
readings were taken with an 11 megohm input vacuum 
tube voltmeter. Voltages may vary as much as 10%, 


A review of the Circuit Description will prove helpful 
in indicating where to look for trouble. 
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SERVICE INFORMATION 


SERVICE 


If, after applying the information in this manual and your best 
efforts, you are still unable to obtain proper performance, it is 
suggested that you take advantage of the technical facilities 
which the Heath Company makes available to its customers, 


The Technical Consultation Department is maintained for your 
benefit, This service is available to youatno charge, Its primary 
purpose is to provide assistance for those who encounter dif- 
ficulty in the construction, operation or maintenance of HEATH- 
KIT equipment, It is not intended, and isnot equipped to function 
as a general source of technical information involving kit 
modifications nor anything other than the normal and specified 
performance of HEATHKIT equipment, 


Although the Technical Consultants are familiar with all details 
of this kit, the effectiveness of their advice will depend entirely 
upon the amount and the accuracy of the information furnished 
by you, In a sense, YOU MUST QUALIFY for GOOD technical 


advice by helping the consultants to help you, Please use this 
outline: 


1. Before writing, fully investigate each of the hints and sug- 
gestions listed in this manual under In Case Of Difficulty. 
Possibly it will not be necessary to write, 


2, When writing, clearly describe the nature of the trouble 
and mention all associated equipment, Specifically report 
operating procedures, switch positions, connections to other 
units, and anything else that might help to isolate the cause 
of trouble, 


3, Report fully on the results obtained when testing the unit 
initially and when following the suggestions under In Case 
Of Difficulty, Be as specific as possible and include voltage | 
readings if test equipment is available, 


4, Identify the kit Model Number and Series Number, and date 
of purchase, if available, Also mention the date of the kit 
assembly manual, (Date at bottom of Page 1.) 


5, Print or type your name and address, preferably in two 
places on the letter, 


With the preceding information, the consultant will know ex- 
actly what kit you have, what you would like it to do for you and 
the difficulty you wish to correct, The date of purchase tells 
him whether or not engineering changes have been made since 
it was shipped to you, He will know what you have done in an 
effort to locate the cause of trouble and, thereby, avoid repe- 
titious suggestions, In short, he will devote full time to the 
problem at hand, and through his familiarity with the kit, plus 
your accurate report, he will be able to give you a complete 
and helpful answer, If replacement parts are required, they 
will be shipped to you, subject to the terms of the Warranty, 
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SPECIFICATIONS 


Sensitivityowie. ss,osse oe ee eee oe pee I. ee AM: Less than 0,2 microvolt for 6 db at 3750 cps bandwidt 

(Signal plus noise-to-noise in db) SSB: Less than 0,2 microvolt for 12 db at 2100 cps bandwidt 
CW: Less than 0,2 microvolt for 20 db at 400 cps bandwidt 
(Using Heathkit SB-300 Receiver.) 


NOISCp EF ISUTOl oh, eoate.s MRRNovs-o- ot « otteeets cis ome shes ae 7 db or less, 


Bandpassis. rcs saccssterds 0 she pivic came otMe chs eo delctctebe « Essentially flat over any 2 megacycle segment from 142 


150 megacycles, 
BrequenCy, (esse sc sscerste ls Petisde. 4.6 Tey oe 6 18 cress. 6 60: epee Input: 142 to 150 megacycles (144 to 146 megacycles wi 
crystal supplied), 


‘ 
Output: 28 to 30 megacycles, 


Image Rejections a: cate sins « 4 scis.ois io % siece are eter eetteMs ieleun 80 db or better at 88 megacycles, 

IBS Relection. 1... terete eee 5 6 oaepe aks erent 2 hs tete. Anke ts® 50 db or better at 29 megacycles, 
CUVStAlT cis cleus os thogeleiahe ofcloik ole 6 6's crete mieMenetehe oso vaste’ 38,66666 megacycles +,003%, 3rd overtone, 
Tube: Complement,’. . cies cone a's rete stetetetutetete Mile eve eeetets = s/e 6DJ8 cascode RF amplifier, 


6EA8 oscillator-tripler-mixer, 


Power Requirements 0.1, «ci J <u «usteentele out etn caste e)= 130 volts DC at 12,5 milliamperes. 
6.3 volts AC at 815 milliamperes, 
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NOTES: d 3 
ALL RESISTORS ARE 1/2 WATT. SCHEMATIC OF THE ‘ter, 
ALL RESISTOR VALUES ARE IN OHMS {K = 1000. MEG = 1,000,000), 
<> INDICATES VOLTAGE READING. HEATHKIT® 2-METER CONVERTER 
ALL VOLTAGES ARE DC POSITIVE UNLESS MARKED OTHERWISE, 
ALL VOLTAGES ARE MEASURED FROM POINT INDICATED To CHASSIS GROUND AND MAY MODEL SBA- 300-4 
VARY 10%. 


SWITCH IS IN VHF NO. 1 POSITION. 
% VARIES WITH CRYSTAL ACTIVITY, 
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Test Equipment Used In Preparing Specifications 
Measurements, And Alignment Instructions 
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Overall: 2-5/8" wide x 5-3/4" long x 3-3/4" high, 
10-1/2 oz, 


Measurements Corporation Model 80 Standard Signal Generator 
(with 50 2 pad), 


Heathkit Model IM-13 Vacuum Tube Voltmeter, 


The Heath Company reserves the right to discontinue instruments 
and to change specifications at any time without incurring any 


obligation to incorporate new features in instruments previously 
sold, 


INTRODUCTION 


The Heathkit Model SBA-300-4, 2-Meter Converter is designed 
to extend the frequency coverage of the Heathkit SB-300 Re- 
ceiver to include 142 to 150 megacycles (144 to 146 megacycles 
with the 38,66666 megacycle crystal supplied), The Converter 
receives its filament, B+, and AGC voltages from the receiver 
through a power cable. The power cable connections for the 
Converter are switched by the Converter switch in the SB-300 
Receiver, 


A separate power socket on the Converter chassis provides 
power for the Heathkit Model SBA-300-3, 6-Meter Converter, 
Either one or both of these converters can be mounted on the 
rear of the SB-300 Receiver cabinet for a neat, easy instal- 
lation, 


The Converter circuit consists of a cascode RF amplifier, a 
erystal-controlled oscillator-tripler, and a mixer stage, The 
2-stage RF amplifier provides low noise, plus excellent sensi- 
tivity characteristics; the crystal-controlled oscillator pro- 
vides drift-free operation, 


Although this Converter is designed for use with the Heathkit 
SB-300 Receiver, it can be used equally well with any other 
receiver that has similar characteristics and tunes from 28 
to 30 megacycles, 


The SBA-300-4 Converter andSB-300 Receiver combination pro- 
vides high-sensitivity, high-stability, and low-noise VHF recep- 
tion of AM, SSB, and CW signals in the 2-meter band, 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram while reading the following 
Circuit Description, 


CASCODE RF AMPLIFIER 


Tube stages VIA and V1B are connected as an untuned cascode 
RF amplifier; VIA is a grounded-cathode stage, and V1Bisa 
grounded-grid stage, The signal from the antenna is coupled 
across image trap coil L1, input coil L2, and through coupling 
capacitor C3 to the grid of tube VIA, Image trap coil L1 is 
adjusted to reject Signals at 88 megacycles, while allowing 
the desired operating frequencies to pass, Input coil L2 is 
tapped to provide a 50 2 antenna input impedance, 


In tube VIA, ‘the Signal is amplified and then coupled to the 
cathode of tube V1B through Ly, Tube stage V1A is neutralized 
by Ly for optimum Signal-to-noise ratio, After further ampli- 
fication in V1B, the signal is coupled through bandpass coils L3 
and 14, These coils are placed physically close together so they 
operate as a transformer; L3 serves as the primary and 14 as 
the secondary of the transformer, This circuit presents a high 
impedance to 143-149 megacycle signal frequencies, and is al- 
most a short circuit to any other received Signal frequencies 
that may be amplified by the cascode RF amplifier, 


MIXER-OSCILLATOR-TRIPLER 


The signal from coil L4 is directly coupled to the grid of tube 
V2A, which is used as a low-noise mixer, The oscillator signal 
from V2B is also applied to the grid of mixer V2A, The incom- 


ing signal frequency and the oscillator frequency are mixed 
V2A to produce an IF signal (28 to 30 megacycles), The pla 
circuit of V2A is tuned to the 29 megacycle IF midpoint by c: 
pacitor C10 and coil L5, The IF signal is coupled from cc 
L5 to the receiver antenna input by a link winding on coil L 
This coil provides a 50 Q output impedance to match the re 
ceiver antenna input impedance, 


Tube V2B is a erystal-controlled oscillator stage, The eri 
and screen circuits of V2B form the oscillator, A 38,6666 
megacycle 3rd overtone crystal, coil L6, and capacitor Cl 
control the oscillator frequency, The plate circuit is tuned t 
the third harmonic of the crystal frequency by coil L7 an: 
capacitor C15, This 115.999 megacycle signal is couple 
through capacitor C9 to the grid of mixer tube V2A, (Th 
38,66666 megacycle crystal provides coverage between 14¢ 
and 146 megacycles, -A 38, 39,333, or 40 megacycle crysta 
may also be used to cover 2 megacycle segments below anc 
above the 144 to 146 megacycle range.) 


POWER 


Filament, B+, and AGC voltages are provided by the receiver 
through a cable assembly, The VHF No, 1 position of the SB-300 
Receiver Converter switch applies power to the Converter 
through lugs 6 and 8 of the plug and socket, In the VHF No, 2 
position, power is applied through lugs 1 and 3 of the octal plug 
and socket for use with a 6-Meter Converter, AGC voltage is 
applied through lug 4 and is not switched, 
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PART PARTS 
No, Per Kit 


DESCRIPTION 


RESISTORS-1/2 WATT 


(1) 2-149 1 .900 2 precision 
(2)1-3 1 100 Q (brown-black-brown) 
fats 1 2700 2 (red-violet-red) 
1-20 1 10 KQ (brown-black-orange) 
1-26 1 100 KQ (brown-black-yellow) 
1233 1 470 KQ (yellow-violet-yellow) 
Hosyy 1 2,2 megohm (red-red-green) 
1-39 i 4.7 megohm (yellow-violet-green) 
CAPACITORS 
(3) 21-33 2 3.3 wut disc 
21-3 2 10 puf dise 
Pai Vase 2 47 pf disc 
21-54 2 75 upf disc 
21-56 5 470 yf disc 
21-14 4 .001 pfd disc 
(4) 28-2 1 1.0 put tubular (brown-black-white) 
(Oy sla7 1 5-25 uyf trimmer 
(6) 31-21 1 1,5 - 10 puf ceramic trimmer 
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PARTS LIST 


The numbers in parentheses in the Parts List are keyed to the 
numbers on the Parts Pictorial to aid in parts identification, 


PART PARTS 
Per Kit 


No, 


COILS 
(7) 40-203 
(8) 40-209 
(9) 40-326 
(10) 40-612 

40-622 

40-623 
(11) 45-37 


ea) 


HARDWARE 


Screws 
(12) 250-170 
(13) 250-49 
(14) 250-133 
(15) 250-89 
(16) 250-134 


Nuts 
(17) 252-1 
(18) 252-3 
(19) 252-19 
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DESCRIPTION 


Bandpass (with lockwasher and nut) 
Image trap 

RF 4 

Multiplier 

Oscillator 

Output 

Choke 


#6 x 1/4" sheet metal 
3-48 x 1/4" 

3-48 x 7/16" 

6-32 x 3/8" 

6-32 x 3/4" 


3-48 
6-32 
6-32 palnut 
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PART PARTS 
No, Per Kit 


Lockwashers 


400)254-714.—«4#8 
21) 254-1 2 #6 
22)254-14 2 1/4" 


| Miscellaneous 


(23) 259-6 5 
(24)260-29 1 
(25) 435-1 2 


| 


WIRE-CABLES 
344-59 1 

F 347-1 1 

, 343-2 1 


CRYSTAL-TUBES 


404-250 1 
411-124 1 
411-208 1 
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DESCRIPTION 


#6 solder lug 
Crystal clip 
Mounting ring 


Hookup wire 
8-wire cable 
Shielded cable 


38,66666 mc crystal 
6EA8 tube 
6DJ8 tube 
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PART PARTS 
No, Per Kit 


DESCRIPTION 


TERMINAL STRIP-SOCKETS-PLUGS 


431-49 
(26) 434-4 
(21) 434-36 
(28) 434-74 
(29) 434-107 
(30)438-4 
(31)438-6 


ow NRK whe 


MISCELLANEOUS 
206-3 
261-4 
200-420-2 


& DO 


201-32 

(32) 440-1 
490-1 
331-6 
595-712 


a oe 


= 


1i-lug terminal strip 
Octal socket 

9-pin tube socket 
Crystal socket 
Phono socket 

Phono plug 

Octal plug 


Tube shield 
Rubber feet 


Chassis 
Chassis base 
Octal plug cap 
Alignment tool 
Solder 

Manual 
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Refer to Pictorial 6 for the following steps, 


( ) Locate the length of 8-wire cable and prepare each end as 
shown in the Pictorial, 


( ) Remove 1/4" of insulation from the end of each inner wire 
and apply a small amount of solder to the bared ends, This 
will hold the small wire strands together, 


(_ ) Place an octal cap over each cable end, then connect the 
wires at each end of the cable tothe octal socket and plug as 
shown, 


( ) Check all the connections at each end of the cable, Be sure 
none of them are shorted out due to solder splashes, 


( ) Snap the caps onto the octal plug and socket, 


( ) Set this cable aside to be used later, 
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TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE OUTER INSULATION 
OF THE CABLE. 


SEE DIMENSION 
ABOVE 


s 
REMOVE 1/4" OF INSULATION FROM THE END OF EACH INNER LEAD. 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARED WIRE ENDS. THEN 
CONNECT THE LONGER LEADS TO THE OCTAL PLUG AND THE 
SHORTER LEADS TO THE OCTAL SOCKET AS FOLLOWS. 
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[INITIAL TEST AND ADJUSTMENT ay 


ee ‘Bhat tune the 10-meter band, and provide suitable filament, By, 
; md AGC voltages, These voltages should be connected to the 


POSITION OF SLOT 


8 Filament, 6,3 volts at 815 milliamperes, 
Pin 2 Ground, 
Pin€6 B+, ‘130 voits at 12,5 milliamperes, 
4 AGC 0.7 to 9,0 volts (-DC), 
7 


Ground, 


The following adjustments are made with the Converter connected 
fo a Heathkit SB-300 Receiver that is operating, and properly 
aligned, An 11 megohm input VTVM will be needed for some of 
hese adjustments, 


) Set the SB-360 Receiver front panel controls as follows: 


AGC - OFF, Figure 1 

MODE - AM, 

FUNCTION - STBY, 

BAND - 28,5, { ) Referring to Figure 1, preset coils L3 and 14, and capac- 
AF GAIN - Fully counterclockwise, itors Ci and C2 as shown, 

RF GAIN - Fully clockwise, 

SLIDE RULE DIAL - Cn i, { ) Connect the power cable prepared previously, from the Re- 


CIRCULAR DIAL - On 0, ceiver socket to the Converter plug, 
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( ) Set the Receiver Converter switch to VHF No, 1, With the 
Converter switch in this position, filament and B+ voltages 
are applied to the Converter, The filaments of the Con- 
verter tubes should light, 


| ( ) If there is any sign of overheating components, turn the 
| Receiver Converter switch to the HF position to remove 
filament and B+ voltages from the Converter, If no dif- 
ficulty is encountered, proceed with the following steps, 
Install the tube shields over the Converter tubes, 


Set the Receiver Function switch to OPR (operate), 


Set the VTVM to read -DC volts on the 15 volt or higher 
range, 


NOTE: Permanent and Alternate Mounting instructions are given, 


j 


Use the permanent mounting section if you prefer to have the 
| Converter attached to the rear of your SB-300 Receiver; if you 


Gg HeatHuitT 


( ) Connect the DC probe of the VTVM to lug 2 of coil L4 (coil 
H) and connect the common VTVM lead to the Converter 


chassis, Refer to Pictorial 3 for the coil lug location, 


Using the alignment tool supplied, adjust oscillator coils 
L6 and L7 for a maximum VTVM reading, 


Disconnect the VTVM test leads from the Converter, 


Set the Receiver Function switch to OFF, 


=) 


Disconnect the Converter power cable from the Receiver 
socket, 

This completes the Initial Test and Adjustment ofthe Converter, 
Proceed with the Installation section, 


INSTALLATION 


do not want the Converter attached to the 
Alternate Mounting section, 


Receiver, use the 
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REAR OF SB-300 NV 
RECEIVER CABINET 


# 6X 1/4” SHEET 
Cpe SCREW 


CHASSIS BASE 


6-32 X3/8” 
SCREW 


DRILL FOUR 5/32” HOLES 


Detail 7A 


PERMANENT MOUNTING 


NOTE: Some early model SB-300 Receiver Cabinets do not have 
holes in the back of the cabinet for the Converter installation, 
If your cabinet does not have these holes, use Detail 7A to locate 
and drill the holes needed for Converter mounting, Be sure to 
remove the receiver from the cabinet before drilling the holes, ( ) Install the chassis to the chassis base, using six #6 x 1/4" 

sheet metal screws, Make sure the hookup wires are pushed 


away from the screw holes in the chassis before tightening 
the screws, 


PICTORIAL 7 


Refer to Pictorial 7 for the following steps, 


( ) Install the chassis base to the rear of the receiver cabinet, 
Use two 6-32 x 3/8" screws, #6 lockwashers, and 6-32 nuts, ( ) Install the Receiver chassis into the cabinet, 
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ALTERNATE MOUNTING 
Refer to Pictorial 8 for the following steps, 
( ) Install the four rubber feet tothe bottomef the chassis base, 


( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws. Make sure the hookup wires are 
pushed away from the screw holes in the chassis before 
tightening the screws, 


CABLE HOOKUP 


Refer to Pictorial 9 (fold-out from Page 22) for the following 
steps, 


( ) Connect the power cable from the Converter to the Re- 
ceiver socket, 


( ) Connect the prepared shielded cable from the RCVR socket 
of the Converter to the VHF No, 1 socket of the SB-300 
Receiver, 


( ) Connect your 2-meter antenna to the ANT socket of the 
Converter, 


Pictorial 9 shows all the cable connections for using the SBA- 
300-4, 2-Meter Converter with the SB-300 Receiver, Connections 
for the SBA-300-3, 6-Meter Converter (available as a separate 
kit) are shown by dotted lines, 
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OPERATION 


IMAGE TRAP ADJUSTMENT 


( ) Tune the receiver across the 2-meter band, If an IF image 
appears at the high or low end of the band (this would be an 
FM broadcast station near your locality), turn image trap 
adjustment C1 for minimum signal leak-through, If more 
than one image appears, adjust the image trap for mini- 
mum signal on the stronger image, or adjustthe image trap 
between the two stronger signals, 


ANTENNA TRIMMER ADJUSTMENT 


( ) Adjust trimmer capacitor C2 for the best signal-to-noise 
ratio when tuned to a weak 2-meter signal, 


Instrument alignment should not be required, as the previous 
adjustments of the coils and capacitors should provide Con- 
verter operation equal to or better than the specifications, In 
case you have the necessary equipment, and prefer instrument 
alignment, refer to Page 26 and 27 of this Manual, 


CRYSTAL INFORMATION 


The 38,66666 megacycle crystal supplied with the Converter 
provides reception from 144 to 146 megacycles, Other crystal 
frequencies can be used to cover different 2-megacycle seg- 
ments between 142 and 150 megacycles, The following chart 
lists some of the crystal frequencies that can be used, In each 
case, the output frequency of the Converter is between 28 and 
30 mc, which corresponds to 10-meter reception with the SB-300 
Receiver, 


CRYSTAL CHART 
(Frequencies in megacycles) 


CONVERTER CRYSTAL 


38,66666 144 to 146 
39,33333 146 to 148 
a ECE 


When purchasing a crystal for use with this Converter, you 
should specify the frequency and the following crystal charac- 
teristics, Crystals that do not have these characteristics will 
not provide optimum performance, 


Load capacitance (C1): 19,1 put 


Internal capacity (Co): 7 wut, maximum 


Series resistance (Rs): 30 2, maximum 


Drive level: 10 millivolts 


Mode of operation: 3rd overtone 


Also, if you install a crystal other than the 38,66666 megacycle 
crystal supplied, it will be necessary to readjust oscillator coils 
L6 and L7 as directed in the Initial Test And Adjustment section 
of the manual, 
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INSTRUMENT ALIGNMENT 


Instrument alignment of the Converter is not requiredfor normal 
operation; however, if you have access to the necessary test 
equipment, complete instrument alignment will assure optimum 
performance, A signal generator that covers 142 to 150 meg- 
acycles and a vacuum tube voltmeter will be needed, 


( ) Connect the vacuum tube voltmeter to the speaker ter- 
minals of the Receiver, Set the vacuum tube voltmeter to 
the 1.5 volt AC range, 


( ) Set the SB-300 Receiver controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - OPR, 

RF GAIN - Fully clockwise, 
Slide rule dial - 1, 

Circular dial - 0, 

Converter switch - VHF No, 1, 


( ) Unplug the antenna and connect the signal generator output 
to the Converter ANT socket, 


( ) Set the signal generator for 30% modulation, and keep the 
signal output level at 3 microvolts during alignment. 


Now align the Converter as directed inthe Instrument Alignment 
Chart, 
NOTE: The signal generator frequencies given in the Instrument 
Alignment Chart are for use with a 38.66666 megacycle crystal 
in the Converter, If you have a different frequency crystal in 
the Converter, it will be necessary to change the signal gener- 
ator frequencies accordingly, 


For example: Step 1 in the Instrument Alignment Chart calls for 
a signal generator frequency of 145,0 megacycles, If you are 
using a 40 megacycle crystal, youshouldsetthe signal generator 
to 147.0 megacycles (+2 megacycles), 
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IN CASE OF DIFFICULTY 


NOTE: Refer to the Kit Builders Guide for Warranty information, 


1; 


Recheck the wiring, Trace each leadincolored pencil on the 
Pictorial as it is checked, It is frequently helpful to have a 
friend check your work, Someone who is not familiar with 
the unit may notice something consistently overlooked by 
the constructor, 


It is interesting to note that about 90% of the kits that are 
returned for repair, do not function properly due to poor 
connections and soldering, Therefore, many troubles can 
be eliminated by reheating all connections to make sure 
that they are soldered as described in the Proper Soldering 
Techniques section of this manual, 


Check the values of the parts, Be sure that the proper part 
has been wired into the circuit, as shown in the pictorial 
diagrams and as called out in the wiring instructions, 


Check for bits of solder, wire ends or other foreign 
matter which may be lodged in the wiring, 

BS 
If, after careful checks, the trouble is still not located and 
a voltmeter is available, check voltage readings against 
those shown on the Schematic Diagram, NOTE: All voltage 
readings were taken with an 11 megohm input vacuum 
tube voltmeter, Voltages may vary as much as 10%, 


A review of the Circuit Description will prove helpful 
in indicating where to look for trouble. 


t 


POLE: MSRCL © IPS MOE BETIGELE CITE 40h TE 


pecpurcie: getod (Le Deer ; 

ra; (oc wEe SoTeReG Be GowbLipse W Po prcbas Qoiqet fay 
oe -epTIpeen, pa LOMONIRS By] COMM pgtere 10 GaRT TLS 
comugarus sig wagers’ jpe.aie eta sLovwpee cen 
epohieg Os Cetays! Qo fog: pete & sieat gre pu Doe 
se 3e PGLedué 10 whre CSE BPOdE HOP GL VE SHE PAT Fee 
qs copagincpun’ : ee - 
{pe Gye wash weeps ScsgTee ComerapeisjA nee oReg pe 
pLyeegy peop iit AO Scone apa Ti Det TYUTe fT 
PELs] re Te creeceee rh ee edhigagye pe pbyay i) ac F 


Becpecy feo Ay i 16906 seoy-yergiv Coyoieg Covey Ov 6 


] 


. s 
WV 14 PYVOoOr OF DIELICOTIA . : E i+ 


rn 4 


4 


é 


:> ? a Se ot = 
fd faqycepue apere (0 jour TOR onpeer ee 
V LSAe Te GueIK peactlnor aly Bias 


nips acyuweapéu -AaRIGce wehk-amt ge wt @ Oe a 
tergw: mote che am! Sy jy ali pam - 

FUSE BPowi GU (Pe COARSE OTR BOLE 

y AC}GA fy Cheep’ Ovaty “nO eRe Lees ee 
ee a re Seng one & say eq | 


> 
i> 
aul _— 

ime 


A e ie § “ 


weer ey mes pe POURRA Fe ee % eng ae 
cuntsy TOR ptte of. SRCR' ape gage OF ogeek LOE 


gvtsgire oug we cae Gy af ae ee propose 
pay pes mpg FO fle GIL ee ee ae 
CvSGK as Agjace OL iG Lenpe” Be ones spay pps Benden Bee = 


A wo t 


SERVICE INFORMATION 


SERVICE 


If, after applying the information in this manual and your best 
efforts, you are still unable to obtain proper performance, it is 
suggested that you take advantage of the technical facilities 
which the Heath Company makes available to its customers, 


The Technical Consultation Department is maintained for your 
benefit, This service is available to youatno charge, Its primary 
purpose is to provide assistance for those who encounter dif- 
ficulty in the construction, operation or maintenance of HEATH- 
KIT equipment, It is not intended, and isnot equipped to function 
as a general source of technical information involving kit 
modifications nor anything other than the normal and specified 
performance of HEATHKIT equipment, 


Although the Technical Consultants are familiar with all details 
of this kit, the effectiveness of their advice will depend entirely 
upon the amount and the accuracy of the information furnished 
by you, In a sense, YOU MUST QUALIFY for GOOD technical 


advice by helping the consultants to help you, Please use this 
outline: 


1, Before writing, fully investigate each of the hints and sug- 
gestions listed in this manual under In Case Of Difficulty, 
Possibly it will not be necessary to write, 


2, When writing, clearly describe the nature of the trouble 
and mention all associated equipment, Specifically report 
operating procedures, switch positions, connections to other 
units, and anything else that might help to isolate the cause 
of trouble, 


3. Report fully on the results obtained when testing the unit 
initially and when following the suggestions under In Case 
Of Difficulty. Be as specific as possible and include voltage 
readings if test equipment is available, 


4, Identify the kit Model Number and Series Number, and date 
of purchase, if available, Also mention the date of the kit 
assembly manual, (Date at bottom of Page 1,) 


5. Print or type your name and address, preferably in two 
places on the letter, 


With the preceding information, the consultant will know ex- 
actly what kit you have, what you would like it to do for you and 
the difficulty you wish to correct, The date of purchase tells 
him whether or not engineering changes have been made since 
it was shipped to you, He will know what you have done in an 
effort to locate the cause of trouble and, thereby, avoid repe- 
titious suggestions, In short, he will devote full time to the 
problem at hand, and through his familiarity with the kit, plus 
your accurate report, he will be able to give you a complete 
and helpful answer, If replacement parts are required, they 
will be shipped to you, subject to the terms of the Warranty, 
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SETHE 5 o 6.6.6 GaoDUoOn OC 
(Signal plus noise-to-noise in db) 


NOISe Hisure se stoke. 


Bandpass... cassceteet + 


ESTE QUENCY smeuenete cielecierel emake ehelel ciensl cl enelells folie! clisl ois ist oMel ens 


LmMAge WRC |ECUONS Tm enaletetstorenoter 


IF Rejectionsge -vaseusteterclel cle ©) 6 slisueucieas sleusleie © s¥eltere! ele) elec 


Crystalsycpccicrs clcvoketer cd) crotoheus 6 cs leie oleic; okone’ «lofoleleiene lolol ore 


Tube Complementiterc wets sievewel ol olekehenels) ciel ele) eie) ol elle el eMac cle 


PowersRequinementS ae verenes eee 2 61s) eels) ©) cells) cle © *) elelels) ele ole 


AM: Less than 0,2 microvolt for 6 db at 3750 cps bandwidtt 
SSB: Less than 0,2 microvolt for 12 db at 2100 cps bandwidtt 
CW: Less than 0.2 microvolt for 20 db at 400 cps bandwidtt 
(Using Heathkit SB-300 Receiver.) 

7 db or less, 


Essentially flat over any 2 megacycle segment from 142t 
150 megacycles, 


Input: 142 to 150 megacycles (144 to. 146 megacycles wit 
crystal supplied), 

Output: 28 to 30 megacycles, 

80 db or better at 88 megacycles, 

50 db or better at 29 megacycles, 

38,66666 megacycles +,003%, 3rd overtone, 


6DJ8 cascode RF amplifier, 
6EA8 oscillator-tripler-mixer, 


130 volts DC at 12,5 milliamperes, 
6.3 volts AC at 815 milliamperes, 
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CASCODE RF AMPLIFIER 


; V2A 
VIA wD tN Gey 1/2 6EAB 


mn 
MIXER ced y 
VIB < 
S V2 6DU8 Be iae: Gey 5 t 
“/ ~— CC 
@5V) Bo RCVR ; 
in 
D t 
ea 
R6 $ 
4.7 lla 
MEG 
= anc 
V2B oir 
1/2 6EAB * cy 
OSCILLATOR Q J 
AND TRIPLERC9.0) \ GD sig 
CN= = =73) £7 
ae \Se e a 
38.66666 ra 
8 POWER INPUT é 
CNTERNAL VIEW) me 
eg 
NOT USED 
c20 
WIRE COLORS SHOWN ON PLUG ed 
AND SOCKET CORRESPOND TO TO ECL, rere le : 
CABLE ASSEMBLY ONLY, CC maTO = sitic 
Urol MUF 2 AKO 
= at, I 
NOTES: id 3 
ALL RESISTORS ARE 1/2 WATT. SC HEMATIC OF THE ‘ter, 
ALL RESISTOR VALUES ARE IN OHMS (k = 1000, MEG = 1,000,000), 
<> INDICATES VOLTAGE READING. HEATHKIT® 2-METER CONVERTER 
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VARY +10%. 
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Test Equipment Used In Preparing Specifications 
Measurements, And Alignment Instructions...........ce.8 


Overall: 2-5/8" wide x 5-3/4" long x 3-3/4" high, 
10-1/2 oz, 


Measurements Corporation Model 80 Standard Signal Generator 
(with 50 Q pad), 


Heathkit Model IM-13 Vacuum Tube Voltmeter, 


The Heath Company reserves the right to discontinue instruments 
and to change specifications at any time without incurring any 


obligation to incorporate new features in instruments previously 
sold, 


INTRODUCTION 


The Heathkit Model SBA-300-4, 2-Meter Converter is designed 
to extend the frequency coverage of the Heathkit SB-300 Re- 
ceiver to include 142 to 150 megacycles (144 to 146 megacycles 
with the 38,66666 megacycle crystal supplied), The Converter 
receives its filament, B+, and AGC voltages from the receiver 
through a power cable, The power cable connections for the 
Converter are switched by the Converter switch in the SB-300 
Receiver, 


A separate power socket on the Converter chassis provides 
power for the Heathkit Model SBA-300-3, 6-Meter Converter, 
Either one or both of these converters can be mounted on the 
rear of the SB-300 Receiver cabinet for a neat, easy instal- 
lation, 


The Converter circuit consists of a cascode RF amplifier, a 
crystal-controlled oscillator-tripler, and a mixer stage, The 
2-stage RF amplifier provides low noise, plus excellent sensi- 
tivity characteristics; the crystal-controlled oscillator pro- 
vides drift-free operation, 


Although this Converter is designed for use with the Heathkit 
SB-300 Receiver, it can be used equally well with any other 
receiver that has similar characteristics and tunes from 28 
to 30 megacycles, 


The SBA-300-4 Converter andSB-300 Receiver combination pro- 
vides high-sensitivity, high-stability, and low-noise VHF recep- 
tion of AM, SSB, and CW signals in the 2-meter band, 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram while reading the following 
Circuit Description, 


CASCODE RF AMPLIFIER 


Tube stages VIA and V1B are connected as an untuned cascode 
RF amplifier; VIA is a grounded-cathode stage, and VIB isa 
grounded-grid stage, The signal from the antenna is coupled 
across image trap coil L1, input coil L2, and through coupling 
capacitor C3 to the grid of tube V1A, Image trap coil Li is 
adjusted to reject signals at 88 megacycles, while allowing 
the desired operating frequencies to pass, Input coil L2 is 
tapped to provide a 50 2 antenna input impedance, 


In tube VIA, the signal is amplified and then coupled to the 
cathode of tube V1B through Ln. Tube stage V1A is neutralized 
by Ly for optimum signal-to-noise ratio, After further ampli- 
fication in V1B, the signal is coupled through bandpass coils L3 
and 14, These coils are placed physically closetogether so they 
operate as a transformer; L3 serves as the primary and L4 as 
the secondary of the transformer, This circuit presents a high 
impedance to 143-149 megacycle signal frequencies, and is al- 
most a short circuit to any other received signal frequencies 
that may be amplified by the cascode RF amplifier, 


MIXER-OSCILLATOR-TRIPLER 

The signal from coil 14 is directly coupled to the grid of tube 
V2A, which is used as a low-noise mixer, The oscillator signal 
from V2B is also applied to the grid of mixer V2A, The incom- 


ing signal frequency and the oscillator frequency are mixed i 
V2A to produce an IF signal (28 to 30 megacycles), The plat: 
circuit of V2A is tuned to the 29 megacycle IF midpoint by ca 
pacitor C10 and coil L5, The IF signal is coupled from coi 
L5 to the receiver antenna input by a link winding on coil L5 
This coil provides a 50 Q output impedance to match the re. 
ceiver antenna input impedance, 0 
Tube V2B is a crystal-controlled oscillator stage, The gric 
and screen circuits of V2B form the oscillator, A 38,6666€ 
megacycle 3rd overtone crystal, coil L6, and capacitor C14 
control the oscillator frequency. The plate circuit is tuned to 
the third harmonic of the crystal frequency by coil L7 and 
capacitor C15, This 115,999 megacycle signal is coupled 
through capacitor C9 to the grid of mixer tube V2A, (The 
38.66666 megacycle crystal provides coverage between 144 
and 146 megacycles,-A 38, 39,333, or 40 megacycle crystal 
may also be used to cover 2 megacycle segments below and 
above the 144 to 146 megacycle range.) 


POWER 


Filament, B+, and AGC voltages are provided by the receiver 
through a cable assembly, The VHF No, 1 position of the SB-300 
Receiver Converter switch applies power to the Converter 
through lugs 6 and 8 of the plug and socket, In the VHF No, 2 
position, power is applied through lugs 1 and 3 of the octal plug 
and socket for use with a 6-Meter Converter, AGC voltage is 
applied through lug 4 and is not switched, 
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PARTS LIST 
The numbers in parentheses in the Parts List are keyed to the 
numbers on the Parts Pictorial to aid in parts identification, 
PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 

RESISTORS-1/2 WATT COILS 
(1) 2-149 1 .900 2 precision (7) 40-203 2 Bandpass (with lockwasher and nut) 
(2) 1-3 1 100 Q (brown-black-brown) (8) 40-209 1 Image trap 

fe13 1 2700 Q (red-violet-red) (9) 40-326 1 RF : 

1-20 1 10 KQ (brown-black-orange) (10) 40-612 1 Multiplier 

1-26 1 100 KQ (brown-black-yellow) 40-622 1 Oscillator 

£233 1 470 KQ (yellow-violet-yellow) 40-623 1 Output 

1 8H 1 2,2 megohm (red-red-green) (11) 45-37 1 Choke 

1-39 1 4,7 megohm (yellow-violet-green) 

HARDWARE 
Screws 
(12) 250-170 6 #6 x 1/4" sheet metal 

CAPACITORS (13) 250-49 a 3-48 x 1/4" 
(3) 21-33 2 3.3 ut disc (14) 250-133 1 3-48 x 7/16" 

Zils 2 10 puf dise (15) 250-89 2 6=32.x 3/8" 

21-32 2 47 wf dise (16) 250-134 1 Gade x 3/4" 

21-54 2 75 ppt dise 

21-56 5 470 uf disc Nuts 

21-14 4 .001 pufd disc (17) 252-1 8 3-48 
(4) 28-2 il 1,0 puf tubular (brown-black-white) (18) 252-3 BA 8h 
(@) Sil ail 1 5-25 uf trimmer (19) 252-19 1 6-32 palnut 
(6) 31-21 1 1,5 - 10 puf ceramic trimmer 
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PART PARTS DESCRIPTION 
No, Per Kit 


Lockwashers 
(20) 254-7 14. «#8 
(21) 254-1 2 #6 
(22) 254-14 eel 4 


Miscellaneous 


(23)259-6 5 #6 solder lug 
(24) 260-29 1 Crystal clip 
(25) 435-1 2 Mounting ring 


| WIRE-CABLES 


| 344-59 1 Hookup wire 
| 347-1 ii 8-wire cable 
e 9343-2 1 Shielded cable 


404-250 1 38.66666 me crystal 
411-124 1 6EA8 tube 


/ CRYSTAL-TUBES 
| 411-208 i 6DJ8 tube 


PART PARTS DESCRIPTION 
No, Per Kit 


TERMINAL STRIP-SOCKETS-PLUGS 


431-49 1 11-lug terminal strip 
(26) 434-4 2 Octal socket 
(27) 434-36 2 9-pin tube socket 
(28) 434-74 1 Crystal socket 
(29) 434-107 2 Phono socket 
(30) 438-4 3 Phono plug 
(31) 438-6 2 Octal plug 
MISCELLANEOUS 
206-3 2 Tube shield 
261-4 4 Rubber feet 
200-420-2 
1 Chassis 
201-32 1 Chassis base 
(32) 440-1 Z Octal plug cap 
490-1 1 Alignment tool 
331-6 Solder 
595-712 1 Manual 
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Refer to Pictorial 6 for the following steps. 


( ) Locate the length of 8-wire cable and prepare each end as 
shown in the Pictorial, 


( ) Remove 1/4'' of insulation from the end of each inner wire 
| and apply a small amount of solder to the bared ends, This 
| will hold the small wire strands together, 


(_) Place an octal cap over each cable end, then connect the 
wires at each end of the cable tothe octal socket and plug as 
i shown, 


(_) Check all the connections at each end of the cable, Be sure 
none of them are shorted out due to solder splashes, 


( ) Snap the caps onto the octal plug and socket, 


( ) Set this cable aside to be used later, 


TAKING CARE NOT TO CUT THE INNER LEADS REMOVE THE OUTER INSULATION 
OF THE CABLE. 


SEE DIMENSION 
ABOVE 


REMOVE 1/4" OF INSULATION FROM THE END OF EACH INNER LEAD. 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARED WIRE ENDS. THEN 
CONNECT THE LONGER LEADS TO THE OCTAL PLUG AND THE 
SHORTER LEADS TO THE OCTAL SOCKET AS FOLLOWS. 
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NOTE: This Converter was designed for use with the Heathkit 
SB-300 Receiver, but it can also be used with other receivers 
hat tune the 10-meter band, and provide suitable filament, B+, 
ind AGC voltages, These voltages should be connected to the 


pctal plug of the power cable as follows: 


Pin 8 Filament, 6,3 volts at 815 milliamperes, 
Bin2 Ground, 

Pin6 B+, ‘130 volts at 12,5 milliamperes, 
Pin4 AGC 0.7 to 9,0 volts (-DC), 
Pin? Ground, ; 


The following adjustments are made with the Converter connected 
io a Heathkit SB-300 Receiver that is operating, and properly 
plicned, An 11 megohm input VTVM will be needed for some of 


these adjustments, 
) Set the SB-360 Receiver front panel controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - STBY, 

BAND - 28,5, 

AF GAIN - Fully counterclockwise, 
RF GAIN - Fully clockwise. 

SLIDE RULE DIAL - On i, 
CIRCULAR DIAL - On 0, 


INITIAL TEST AND ADJUSTMENT 


POSITION OF SLOT 


Figure 1 


( ) Referring to Figure 1, preset coils L3 and L4, and capac- 
itors Ci and C2 as shown, 


( ) Connect the power cable prepared previously, from the Re- 
ceiver socket to the Converter plug. 
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( ) Set the Receiver Converter switch to VHF No, 1, With the ( ) Connect the DC probe of the VTVM to lug 2 of coil L4 (coil 
Converter switch in this position, filament and B+ voltages H) and connect the common VTVM lead to the Converter 
are applied to the Converter, The filaments of the Con- chassis, Refer to Pictorial 3 for the coil lug location, 
verter tubes should light, 

( ) Using the alignment tool supplied, adjust oscillator coils 

( ) If there is any sign of overheating components, turn the L6 and L7 for a maximum VTVM reading, 

Receiver Converter switch to the HF position to remove 
filament and B+ voltages from the Converter, If no dif- (_ ) Disconnect the VTVM test leads from the Converter, 


ficulty is encountered, proceed with the following steps, 
( ) Set the Receiver Function switch to OFF, 


( ) Install the tube shields over the Converter tubes, ; 
(_ ) Disconnect the Converter power cable from the Receiver 


( ) Set the Receiver Function switch to OPR (operate), socket, 
¢ 
( ) Set the VTVM to read -DC volts on the 15 volt or higher This completes the Initial Test and Adjustment of the Converter, 
range, Proceed with the Installation section, 
INSTALLATION 
NOTE: Permanent and Alternate Mounting instructions are given, do not want the Converter attached to the Receiver, use the 
Use the permanent mounting section if you prefer to have the Alternate Mounting section, 
Converter attached to the rear of your SB-300 Receiver; if you 
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CHASSIS BASE 
6-32X3/8" 


REAR OF SB-300 
RECEIVER CABINET 


Detail 7A 


PERMANENT MOUNTING 


NOTE: Some early model SB-300 Receiver Cabinets do not have PICTORIAL 7 
holes in the back of the cabinet for the Converter installation, 
If your cabinet does not have these holes, use Detail 7A to locate 
and drill the holes needed for Converter mounting, Be sure to 


remove the receiver from the cabinet before drilling the holes, ( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are pushed 


away from the screw holes in the chassis before tightening 
the screws, 


Refer to Pictorial 7 for the following steps. 


(_) Install the chassis base to the rear of the receiver cabinet, 
Use two 6-32 x 3/8" screws, #6 lockwashers, and 6-32 nuts, ( ) Install the Receiver chassis into the cabinet, 
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ALTERNATE MOUNTING 


Refer to Pictorial 8 for the following steps, 
(_ ) Install the four rubber feet to the bottomeof the chassis base, 


( ) Install the chassis to the chassis base, using six #6 x 1/4" 
sheet metal screws, Make sure the hookup wires are 
pushed away from the screw holes in the chassis before 
tightening the screws, 


CABLE HOOKUP 


Refer to Pictorial 9 (fold-outfrom Page 22) for the following 
steps, 


( ) Connect the power cable from the Converter to the Re- 
ceiver socket, #6X1/4" SHEET 

METAL SCREW 

( ) Connect the prepared shielded cable from the RCVR socket 
of the Converter to the VHF No, 1 socket of the SB-300 aUBeER 


Receiver, FEET 


( ) Connect your 2-meter antenna to the ANT socket of the 
Converter, 


PICTORIAL 8 
Pictorial 9 shows all the cable connections for using the SBA- 
300-4, 2-Meter Converter with the SB-300 Receiver, Connections 
for the SBA-300-3, 6-Meter Converter (available as a separate 
kit) are shown by dotted lines, 
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OPERATION 


IMAGE TRAP ADJUSTMENT 


( ) Tune the receiver across the 2-meter band, If an IF image 
appears at the high or low end of the band (this would be an 
FM broadcast station near your locality), turn image trap 
adjustment C1 for minimum signal leak-through, If more 
than one image appears, adjust the image trap for mini- 
mum signal on the stronger image, or adjust the image trap 
between the two stronger signals, 


ANTENNA TRIMMER ADJUSTMENT 


( ) Adjust trimmer capacitor C2 for the best signal-to-noise 
ratio when tuned to a weak 2-meter signal, 


Instrument alignment should not be required, as the previous 
adjustments of the coils and capacitors should provide Con- 
verter operation equal to or better than the specifications, In 
case you have the necessary equipment, and prefer instrument 
alignment, refer to Page 26 and 27 of this Manual, 


CRYSTAL INFORMATION 


The 38,66666 megacycle crystal supplied with the Converter 
provides reception from 144 to 146 megacycles, Other crystal 
frequencies can be used to cover different 2-megacycle seg- 
ments between 142 and 150 megacycles, The following chart 
lists some of the crystal frequencies that can be used, In each 
case, the output frequency of the Converter is between 28 and 
30 mc, which corresponds to 10-meter reception with the SB-300 
Receiver, 


CRYSTAL CHART 
(Frequencies in megacycles) 


CONVERTER CRYSTAL 


38,66666 144 to 146 
39,33333 | 146 to 148 


When purchasing a crystal for use with this Converter, you 
should specify the frequency and the following crystal charac- 
teristics, Crystals that do not have these characteristics will 
not provide optimum performance, 


Load capacitance (C1): 19,1 put 


Internal capacity (Co): 7 puf, maximum 


Series resistance (Rs): 30 2, maximum 


Drive level: 10 millivolts 


Mode of operation: 3rd overtone 


Also, if you install a crystal other than the 38.66666 megacycle 
crystal supplied, it will be necessary to readjust oscillator coils 
L6 and L7 as directed in the Initial Test And Adjustment section 
of the manual, 
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INSTRUMENT ALIGNMENT 


Instrument alignment of the Converter is not requiredfor normal 
operation; however, if you have access to the necessary test 
equipment, complete instrument alignment will assure optimum 
performance, A signal generator that covers 142 to 150 meg- 
acycles and a vacuum tube voltmeter will be needed, 


( ) Connect the vacuum tube voltmeter to the speaker ter- 
minals of the Receiver, Set the vacuum tube voltmeter to 
the 1.5 volt AC range, 

( ) 


Set the SB-300 Receiver controls as follows: 


AGC - OFF, 

MODE - AM, 

FUNCTION - OPR, 

RF GAIN - Fully clockwise, 
Slide rule dial - 1, 

Circular dial - 0, 

Converter switch - VHF No, 1. 


(_ ) Unplug the antenna and connect the signal generator output 
to the Converter ANT socket. 


(_ ) Set the signal generator for 30% modulation, and keep the 
signal output level at 3 microvolts during alignment, 


Now align the Converter as directed inthe Instrument Alignment 
Chart, 


NOTE: The signal generator frequencies given in the Instrument 
Alignment Chart are for use with a 38,66666 megacycle crystal 
in the Converter, If you have a different frequency crystal in 
the Converter, it will be necessary to change the signal gener- 
ator frequencies accordingly, 


For example: Step 1 in the Instrument Alignment Chart calls for 
a signal generator frequency of 145,0 megacycles, If you are 
using a 40 megacycle crystal, you should set the signal generator 
to 147.0 megacycles (+2 megacycles), 
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INSTRUMENT ALIGNMENT CHART 


$B-300 SIGNAL $B-300 CONVERTER ADJUSTMENTS 


PRE- GENERATOR | CIRCULAR 
SELECTOR | (400 cps with DIAL 


ADJUST L6 
apie api 145.0 MC MAXIMUM | MAXIMUM | AND SB-300 | MAXIMUM 
ewe VTVM VTVM CIRCULAR | VTVM 
READING READING READING 
(NOISE) 


3/4 OF 
ROTATION 


3/4 OF 
ROTATION 


ADJUST 

FOR SOME 
REFERENCE 
LEVEL ON 
VTVM 


DO NOT 
CHANGE 
OBSERVE 
READING 
ON VTVM 


3/4 OF 
ROTATION 


3/4 OF 
ROTATION 


MAXIMUM ADJUST L3 
VTVM 144.0 MC FOR MAXI- 
READING SEEING MUM VTVM 
(NOISE) READING ‘ 
ADJUST L4 
146.0 MC FOR MAXI- 
BENG MUM VIVO 


144,25 MC MAXIMUM ADJUST L3 
VTVM FOR MAX- REPEAT THESE TWO STEPS 
READING IMUM VTVM FOR MAXIMUM VTVM 
READING READINGS. READINGS 
SHOULD NOT VARY MORE 


MAXIMUM ADJUST L4 THAN 3 TO 4 DB BETWEEN 
145, 75 MC MAXIMUM x THESE TWO FREQUENCY 
VTVM VTVM FOR MAX ae 
READING READING IMUM VTVM : 
READING 


oT 
(GENERATOR 
AT MAXIMUM 
OUTPUT) 


DISCONNECT ADJUST FOR 
SIGNAL BEST SIGNAL 
GENERATOR TO NOISE 
READING | AND CONNECT |SIGNAL sere? 
(OISE) ANTENNA 


MAXIMUM 
VTVM 
READING 
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Sa HATE KIT 


IN CASE OF DIFFICULTY 


NOTE: Refer to the Kit Builders Guide for Warranty information, 


L, 


Recheck the wiring, Trace each leadincoloredpencil on the 
Pictorial as it is checked, It is frequently helpful to have a 
friend check your work, Someone who is not familiar with 
the unit may notice something consistently overlooked by 
the constructor, 


It is interesting to note that about 90% of the kits that are 
returned for repair, do not function properly due to poor 
connections and soldering, Therefore, many troubles can 
be eliminated by reheating all connections to make sure 
that they are soldered as described in the Proper Soldering 
Techniques section of this manual, 


Check the values of the parts, Be sure that the proper part 
has been wired into the circuit, as shown in the pictorial 
diagrams and as called out in the wiring instructions, 


Check for bits of solder, wire ends or other foreign 
matter which may be lodged in the wiring, , 


If, after careful checks, the trouble is still not located and 
a voltmeter is available, check voltage readings against 
those shown on the Schematic Diagram, NOTE: All voltage 
readings were taken with an 11 megohm input vacuum 
tube voltmeter, Voltages may vary as much as 10%, 


A review of the Circuit Description will prove helpful 
in indicating where to look for trouble, 
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SERVICE INFORMATION 


SERVICE 


If, after applying the information in this manual and your best 
efforts, you are still unable to obtain proper performance, it is 
suggested that you take advantage of the technical facilities 
which the Heath Company makes available to its customers, 


The Technical Consultation Department is maintained for your 
benefit, This service is available to youatno charge, Its primary 
purpose is to provide assistance for those who encounter dif- 
ficulty in the construction, operation or maintenance of HEATH- 
KIT equipment, It is not intended, and is not equipped to function 
as a general source of technical information involving kit 
modifications nor anything other than the normal and specified 
performance of HEATHKIT equipment, 


Although the Technical Consultants are familiar with all details 
of this kit, the effectiveness of their advice will depend entirely 
upon the amount and the accuracy of the information furnished 
by you, In a sense, YOU MUST QUALIFY for GOOD technical 
advice by helping the consultants to help you, Please use this 
outline: 


1, Before writing, fully investigate each of the hints and sug- 
gestions listed in this manual under In Case Of Difficulty. 
Possibly it will not be necessary to write, 


2. When writing, clearly describe the nature of the trouble 
and mention all associated equipment, Specifically report 
operating procedures, switch positions, connections to other 
units, and anything else that might help to isolate the cause 
of trouble, 


3. Report fully on the results obtained when testing the unit 
initially and when following the suggestions under In Case 
Of Difficulty, Be as specific as possible and include voltage 
readings if test equipment is available, 


4, Identify the kit Model Number and Series Number, and date 
of purchase, if available, Also mention the date of the kit 
assembly manual, (Date at bottom of Page 1) 


5. Print or type your name and address, preferably in two 
places on the letter, 


With the preceding information, the consultant will know ex- 
actly what kit you have, what you would like it to do for you and 
the difficulty you wish to correct, The date of purchase tells 
him whether or not engineering changes have been made since 
it was shipped to you, He will know what you have done in an 
effort to locate the cause of trouble and, thereby, avoid repe- 
titious suggestions, In short, he will devote full time to the 
problem at hand, and through his familiarity with the kit, plus 
your accurate report, he will be able to give you a complete 
and helpful answer, If replacement parts are required, they 
will be shipped to you, subject to the terms of the Warranty, 
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